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ABSTRACT 
This study focused on smallholder tea production as one 
strategy for Tanzanian·economic development. The central research 
question was the economic evaluation of the potential of this strategy 
for increasing peasant farmer income streams in an economy comprised 
of mostly subsistence farming. 
Two objectives were: (1) the assessment of the extent to 
which selected production factors explain the variability in the 
annual output of green tea leaf (output) and (2) the estimation of 
the physical resource productivities and the computation of marginal 
value products (MVP's) of selected resources for a sample 150 small­
holder tea farms in Njombe, Tanzania to detennine economic efficiency 
and the potential for enhanced utilization of selected r�sources. 
A conceptualized production function was specified in a single 
equation model in which the annual output, the dependent variable, 
was a function of labor actually used, land area in tea, bush popu­
lation, expenses for farm tools and expenses for fertilizer and insec­
ticide. The model also included zero-one variables: two levels of 
education of the household head, no education and primary or more; 
and two farmer perceptions about tea processing plant capacity, ade­
quate and inadequate. This was the main model called Model II. 
Three other models were specified. Two of the three were subproduc­
tion functions, referred to as Model I (output as a function .. of bush 
population categories) and Model III  (output as a function of labor 
iii 
iv 
categories). The fourth model was a modification of Model I I  with. 
discrete zero-one fann organization variables added. 
The functional fonn for Models II  and IV was specified as a 
modified Cobb-Douglas (except for discrete variables). The functional 
form for Models I and III  was linear statistical analysis and was 
performed using ordinary Least Squares. 
The results of Model II  indicated that the coefficients for 
total labor, land area, bush population and fanner perception of 
inadequate processing plant capacity were statistically significant 
at the 5 percent level. The coefficient for household head education 
level of primary or more was statistically significant at 10 percent.· 
Except for expenses on farm tools, all signs were as expected. 
The results of Model I I  suggested constant returns to scale. 
Labor was the most important factor, followed by land and bush popu­
lation, in explaining variation in output per farm. The potential 
for enhanced utilization of labor, land and �ush population was evi­
dent with each respective MVP being greater than its MFC. 
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CHAPTER I 
INTRODUCTION 
This chapter provides a brief descriptive analysis of the 
Tanzanian economic system and the nature of the economic problem as 
it emanates fro� the structural problem in which the economy is 
based. The objectives to be accomplished by the problem analysis 
are stated along with the general hypothesis to be tested and a 
brief review of two opposing propositions usually found in the 
literature of smallholder1 farming practices and development. 
Economic Structure of the United Republic of Tanzania 
In 196 1 when Tanganyika2 gained its independence from Britain, 
its real Gross Domestic Product (GDP) , reflecting a measure of flow 
of goods and services resulting from the resource use in the country, 
1 controversy surrounds the definition of a smallholding. The 
definition used in this study is that the source of labor is largely 
derived from family labor. Other variants are discussed under 
methodological issues. 
2Tanganyika and Zanzibar Republics united in 1 964 to form 
the United Republic of Tanzania. To retain consistency and avoid 
confusing the reader, the name Tanzania was used throughout, but 
the reader should bear in mind that most of the information 
provided pertains to Tanganyika. No tea is grown in Zanzibar, so 
exclusion of Zanzibar would make no difference. 
1 
2 
was about Shs 3,701 million. 3 In terms of the United States dollar, 
the corresponding equivalent value was $530 million. In 1980, about 
twenty years after the independence, the Gross Domestic Product in 
real terms grew to Shs 12, 516 million or $1, 545 million. Income per 
capita as an indicator of the standard of living rose from Shs 390 
($56) to Shs 690. ($85) between 1961 and 1980, respectively. Such 
low income per capita has thus categorized Tanzania among the Least 
Developed Countries (LDC) according to the United Nations (UN) 
classification. 4 The problem of severe poverty has become a 
matter of national and social concern. 
The Central Importance of Agriculture 
Though Tanzania is among the poorest countries of the world, 
its immediate potential comparative advantages appear to lie in 
agricultural production because of the relative abundance of the 
agricultural resources, land and labor. Tanzania has an area of 
937,800 km2 (361,800 square miles) 5 including 53, 500 km2 (20,650 
3The monetary unit of accounting used in Tanzania is a shill­
ing (plural shillings) abbreviated as Sh (Shs). Until 1979, the 
official rate of exchange between the U. S. dollar and the Tanzanian 
shilling was approximately $1 = Shs 7. The shilling was devalued in 
1980 to $1 = Shs 8 and from June 7, 1984, it was $1 = Shs 17. 
4Three criteria used to classify countries into the Least 
Developed categories are: 
(1) GDP of $100 per capita or less 
(2) Manufacturing share of 10 percent or less 
(3) Literacy rate of 20 percent or less 
(Tanzania has over an 80 percent literacy rate but still meets the 
other two criteria. ) 
5one square mile = 2. 59 kilometers2 (km2). 
3 
square miles) of water which consist of three major lakes: Lake 
Victoria, Lake Tanganyika and Lake Nyasa. Each of the three major 
lakes are situated on a national boundary which make them subject to 
international water laws. Their use for irrigation purposes 
becomes rather limited by riparian laws as well as by financial 
resources. 
About one-third of the total land area, excluding the water 
area, receives rainfall about 7620 rm, (30 inches) between October 
and May of each year with a 95 percent chance of occurrence. This 
rainfall rate is generally considered a minimum for crop growth 
without irrigation. About one-third of the land area has rainfall 
less than 5080 mm. With regard to land pressure, Tanzania, with a 
population of 17.5 million, has a density of 19.8 persons per km2 
(51 persons per square mile) accor�ing to the 1978 population 
census. The annual growth rate is 3.8 percent, which is much higher 
than the world aver�ge of 2 percent� However, less than 10 percent 
of the land is cultivated, though a larger proportion is grazed. 
Generally, Tanzania has no ilTITlediate problem of population pressure 
analogous to that of many countries in Asia.6 
61n the case of Asian countries (not including Japan) where 
few new technologies of farming systems have been available, low 
land-man ratios exist which result in diminishing returns to land 
as land-man ratios decrease. Population pressure may force up the 
land price or rent in situations where land markets exist such as 
in most parts of India. See also Tanzania, United Republic, 1978 
Population Census: Preliminar� Report (Dar-es-Salaam: Ministry of Finance and Planning, Bureau o Statistics, 1978). 
4 
Consequently, the two principal components that are decision 
variables in the context of the national economic development of 
Tanzania are the stock of land and the agricultural labor force. 
Furthermore, agriculture appears to have been the main preoccupation 
of the public authorities. As indicated on Table 1. 1, agriculture 
has historically accounted for a larger proportion of the GDP than 
any other sector. Between 1954 and 1980, agriculture accounted for 
62 and 40 percent of the GDP, respectively. 
Even if the nonagricultural sectors increase in the coming 
years, the bulk of the population likely will continue to be engaged 
in agriculture, which at present provides 90 percent of the employ­
ment. This situation implies that the task of securing an -increase 
in income for a majority of the population will still come from 
agricultural development. 
Importance of the Non-Market Sector 
While the economic structure of Tanzania is largely based on 
the agricultural sector, the economy is generally less monetized 
than, for example, that of the U. S. A. A strong dependence of 
peasants on subsistence activities7 is indicated in Table 1. 1. 
7 subsistence activities include such activities as family 
food production, forestry, fishing, blacksmith, and basketry. Though 
this sector is sometimes referred to as "informal" sector in the 
literature because it does not produce for th� market, it is mainly 
comprised of agricultural activities in the case of Tanzania. Though 
there are no reliable data, non-agricultural activities are estimated 
to account for less than 10 percent of the subsistence sector. 
TABLE 1.1 
TANZANIA: SECTORAL CONTRIBUTION TO GROSS DOMESTIC PRODUCT FOR SELECTED YEARS 
Relative . Importance of 
Value at Current Factor Cost Total GDP 
1954a 1961b 196]C 1971c 198QC 1961 b 1967c 19]1C 198QC 
Million Million Shs (Percentage) 
Agriculture 80.2 2,282 2,855 3,324 5,143 62 42 38 41.1 
Mining and Quarrying 3.0 110 198 122 66 3 3 1 0.5 
Manµfacturing 5.0 139 594 893 893 4 9 10 7. 1 
Electricity and Water 
Supply 0.4 27 64 92 195 1 1 1 1.6 
Construction 5.6 117 309 465 458 3 5 5 3.7 
Wholesale, Restaurants, 
and Hotels 13. 1 445 862 1,192 1,104 12 13 14 8.8 
Transport, Storage 
and Communication 5.7 171 536 800 1,238 5 8 9 9.9 
Finance, Insurance, 
__ d d d and Real Estate -- 729 922 1,123 -- 1 1  1 1  9.0 
Public Administration 7.5 412 746 1,025 172 11 1 1  12 19.7 
Less Imputed Bank 
NAe NAe NA
e 
Charges 101 131 2,468 1.5 1.5 1.4 
Total 120. 5 3,701 6,796 8,704 12,516 100 100 100 
Amount from 
Subsistencef NA
e 1,247 1,770 2,406 2,989 34 26 28 24 
0, 
TABLE 1. 1 (Continued) 
aData for 1954 came from C. Ehrlich, "Economic Policy in Tanganyika," Journal of Modern 
African Studies, I I  (1964):266. The values for 1954 are strictly not comparable with those given 
because of the different units of measurements but are included to illustrate the significance of 
the agricultural sector during the post war period. The data for 1954 are in pound sterling. 
bData for 1961 came from United Nations Yearbook of National Accounts Statistics (New York: 
United Nations, 1963). 
cData for 1967, 1971, and 1980 came from the United Re�tiblic of Tanzania: The Economic 
Survey, 1971-1981 (Dar-es-Salaam: Government Printer, 1972, 1980), Table 1, p. 6 (1972), and 
Tables 3-4 (1980). 
dlncluded under wholesale, restaurants, and hotels. 
eNA = Data not available. 
fMillion Shs or percentage contribution of subsistence activities to GDP. 
en 
7 
About one-third of the GDP is derived at present from the subsistence 
sector comprised mainly of agricultural production to meet family 
consumption needs. 
Some implications of the non-market sector would seem rele­
vant in the Tanzanian context. For exam.ple, the large size of the 
subsistence sec�or likely could tend to hinder economic development 
because the sector could already be in a state of equilibrium in 
Schultz's sense of traditional agriculture. His traditional sector 
uses the same factors and constant "state of arts. 118 Consequently, 
the subsistence sector is characterized by low income and by lack of 
specialization and division of labor. These conditions, in turn, 
restrict capital formation and markets for non-farm products because 
almost all the income of the economy is spent on food. Subsequently, 
attempts to industrialize would also be restricted. The insignifi­
cance of the industrial sector in the Tanzanian economy, even after 
the two decades of independence as reflected.in the preceding 
table, is then partly the consequence of the weak internal structural 
interdependence. That is, the agricultural sector is still geared 
toward survival needs and most agricultural products are produced 
and consumed at home. The bulk of agricultural inputs are largely 
supplied by the family in contrast to the market economy in which 
8T. W. Schultz, Transformin Traditional A riculture (New 
Haven: Yale University Press, 96 , p. 30. 
many inputs are purchased in the market place. The principle 
implied here is that of division of labor.9 
Absence of market exchange dominates economic organization. 
This absence allows indigenous African production to take forms 
different from those in Western economies. Modern phenomena like 
trade cycles and .depressions are capitalistic in origin. They are 
outgrowths of ·the development of technology, division of labor, 
economic interdependence, and the profit drive as one of the bases 
of production. A subsistence economy is almost invulnerable 
economically. Its vulnerability is a natural vulnerability from 
crop_ failure due to weather and diseases. 
8 
The limited development of exchange in the subsistence sector 
is sometimes characterized by limited needs. Because of the lack 
of division of labor, farm families have to produce for themselves. 
They must be content with what they are able to produce. Needs have 
to remain modest in quantity and quality because of limited means 
constrained by lack of specialization. 
Importance of Agricultural Exports 
Tanzania is one of those economies which has depended 
primarily on the growth of exports of primary products such as 
coffee, sisal, cotton, tobacco and tea. The extent of Tanzanian 
dependence on the world market for income and capital formation is 
9A. Smith, An the Nature and Causes of the 
Wea 1 th of Nat ions �v o-���--�-x-o-rd
-=-
:--c-a_r_e_n..,..o-n
-..
-re_s_s_,�, aao) , 
p. 
9 
indicated by the percentage of GDP exported, the composition of the 
commodities exported and the diversity of its agricultural exports.· 
All these tend to suggest the extent to which the Tanzanian economy 
is highly vulnerable to world economic conditions. Table I.2 indi­
cates that about 25 percent of the GDP was exported between 1954 
and 1980. The proportion exported has fluctuated from time to time 
with a range of about 16 percentage points. Such fluctuation in 
the proportion exported is generally a common feature of agricultural 
exports largely because of relatively low elasticity of demand on 
the world markets and competition from other producing countries. 
Despite the export of one-quarter of GDP, the composition of 
the export base continues to be narrow. As shown in Tables I.3 
and I.4, sisal, coffee and cotton form what Dumont has referred to 
as a 11tripod 11 0 that accounted for over 90 percent of total exports 
in 1954 and about 45 percent in 1980. 
Post Independence and Government Strategies 
for Agricultural Export Crop Development 
Tanzania is currently the largest sisal producer in the 
world, accounting for 60 to 66.7 percent of total African output 
over the last year and for about 33 percent of the world output . 
However, increased competition has contributed to a reduction in 
10R. Dumont, Tanzania Agriculture After the Arusha Declara­
tion, (Dar-es-Salaam: Ministry of Economic Affairs and Development 
Planning, 1969), p. 6. 
GDP 
{Mil 1. Shs) 
Tota 1 Export 
(Mil 1. Shs) 
Exports as a 
Percentage of 
GDP 
TABLE I .  2 
IMPORTANCE OF THE EXPORT SECTOR IN GDP FOR SELECTED YEARS 
1954a 1962a 1965b 1968c 1972c 
2410 3796 5619 7128 8539 
528 1076 1506. 5 1628. 1 2179.7 
21.9 18. 3 26. 8 22. 8 25. 5 
1976c -1980c 
10165 12516 
385. 9 4070 
37. 9 32 . 5  
aTanganyika, Statistical Abstract 1960, .1963 {Dar-es-Salaam: Govt. Printer 1963-64). 
bTanzania, Economic Survey (Swahili), 1976-77, (Dar-es-Salaam: Govt. Printer, 1977) , 
Table 3, · p. 11, Table 10, p .  21. 
cTanzania, Economic Survey 1980, (Dar-es-Salaam: Govt. Printer, 1981), Table 3, p. 11, 
Table 10, p. 21 . 
Cro2 
Cotton lint 
Coffee 
Sisal 
Cashew nuts 
Cloves 
Tea 
Others 
Total 
TABLE I. 3 
TANZANIA: EXPORT VALUE OF LEADING CROPS FOR SELECTED YEARS 
1954C 
68 
200 
218 
48 
534 
1962a 
148 
132 
315 
47 
42 
32 
360 
1076 
1964a 
197 .6 
221.0 
437.3 
65.8 
43.0 --
541.8 
1506. 5 
1968a 1972b 1976a 
(Million Shs) 
282.9 336.4 613.5 
265.1 383.0 1282. 7 
158.7 144.8 239.7 
111.4 172.8 207.4 
59.6 240.3 260.6 
45.0 153.8 134. 5 
705.4 748.6 1114.5 
1628. 1 2179. 1 3852.9 
Source: DBank of Tanzania, Economic and Operations Report, June 1980 
(Dar-es-Salaam: Bank of Tanzania, June 1980)," Table-22(a), p. 89. 
aUnited Republic of Tanzani_a� Economic Survey 1976-77, (Swahili Version) 
(Dar-es-Salaam: Govt. Printer, 1977), Table 10, p. 17. 
1980b 
359 
1119 
246 
114 
227 
182 
1822 
4070 
bunited Republic of Tanzania, Economic Survey 1980 (Swahili Version) (Dar-es-Salaam: 
Govt. Printer, 1981), Table 10, p. 21. 
cTanganyika, Statistical Abstract: 1960, 1963, Budget Survey 1956-1966, quoted 
from Rutman, Gilbert L., The Economy of Tanganyika, (New York: Praeger Publishers, 
1968), Table 33, p. 34, Table 34, pp. 84-85. _.. 
_.. 
TABLE 1.4 
TANZANIA: THE RELATIVE IMPORTANCE OF SISAL, COFFEE, AND COTTON 
IN EXPORT EARNINGS (FOR SELECTED YEARS) 
1954 1962 1964 1968 1972 
Value of sisal, coffee and cotton 
(Mill. shs) 486 595 855.9 706.7 864.2 
Value of total exports 
(Mi 11. shs) 528 1076 1506. 5 1628. 1 2179.7 
Proportion of sisal, coffee, 
and cotton (Percent in total 
exports) 92.05 55.3 56.8 43.41 39.65 
Source: Calculated from Tables 1.2 and 1.3. 
1976 1980 
2375.6 1837 
3852.9 4070 
61.66 45.15 
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Tanzanian markets� especially in the U. S. A. Sisal is grown 
largely on estates11 and no increase in output occurred between 1967 
and 1980. This lack of growth in output is due largely to the 
nationalization of sisal estates and shortage of labor since the 
village program was implemented in 1975.12 Coffee and cotton 
productivities have not been high and increases have been due 
largely to increases in acreage. 
The price fluctuations of export crops, the quota system, 
and other commercial barriers are well documented and known. 
Therefore, in the national context, Tanzanian export strategy must 
consider expansion of the export base in the short run by growing 
more types of cash crops such as tea. Most estates growing cash 
crops are owned by non Africans on alienated land13 and account for 
11Estates, as they are locally known, refer to plantations 
which are generally owned by foreigners. They have historically 
been associated with foreign capital and geared to the export market . 
They usually reflect large-scale farming in terms of areal size, 
labor force, and capital inputs. 
121n 1975, the Tanzanian government established the "Village 
Act" which reorganized most of the villages and grouped them. At 
present over 8000 villages form about 99 percent of the rural popu­
lation. The objective of the policy was to provide services such as 
health, education, marketing, and fresh water supply more economically 
than when the population is dispersed. The effect of the village 
program was felt by the plantations in that the villages hindered 
labor mobility because the worker had the duty to his village first-­
participation in conmunity development projects such as building· 
schools, communal farming, etc. 
13Alienated land is land made available for use by non-Africans 
(non-indigenous) as agricultural estates, urban land and trading 
centers. In Tanzania, land is owned by the government which may 
grant rights of occupancy. Compensation for land purchase is only 
limited to the value of the unexhausted improvement of the land 
14 
1 percent of the total land area of the country. The non-Africans· 
are generally unwilling to expand their land useage on the private 
estates. Future uncertainties about security, increasing labor 
costs after the new government initiated legal minimum wages, an 
increased export duty on tea, and other local taxes have tended to 
increase production costs and to enhance this general unwillingness 
to change. 
The Estates and African Socialism 
Estate owners look with concern at the intentions of the new 
government which is striving to bring about social change and 
political consciousness. The estate economy is a long-term invest­
ment with full maturity at about ten years. Thus, security is an 
important requirement. The declaration that Tanzania is a socialist 
country, or at least intends to become one, is interpreted as a 
threat to private property.14 The change in tenure of estates from 
and not for the land itself. However, with the enactment of the 
village programs of 1975, there is a move to grant such villages 
the rights of occupancy also. Individuals are entitled to the use 
of land in order to earn a living. One cannot have the right to 
live without also having the right to some means of maintaining 
life. He does not, however, have the right to own it. Traditionally, 
land was always recognized as belonging to the corrrnunity in most 
African countries. 
141n 1962, President Nyerere of Tanzania produced the first 
blue print of his version of socialism entitled "Ujamaa--The Basis 
of African Socialism" in J. K. Nyerere, Freedom and Unity: a 
Selection from Writin s and S eeches 1922-65 (London: Oxford 
University Press, 1967 , pp. 162-171. 
1 5  
1
1freehold 11 to 11leasehold11 has caused concern. Rights on land which 
were established during the German administration have now changed 
to 99-year leases. This is a shorter period· than under 1 1freehold. 11 
Production of an export cash crop like tea that is exclusively 
in the hands of foreigners such as Europeans and Asians is often 
viewed by the nationalistic leaders as a dangerous situation, at 
least in the present social and political context. Arguments are 
bound to arise that foreigners try to keep a monopoly in one of the 
most important agricultural industries. In doing so, profits are 
likely to be transferred abroad. Economic power remains in the 
hands of plantation owners whose loyalites lie outside Tanzania. 
Consequently, economic in stability is created resulting in less 
investment in tea plantations. This wilr bring stagnation to an 
industry which is crucial to the national economy. 
The principle of the government agricultural development 
policy in Tanzania was to introduce peasants to the production of 
crops grown _on plantations. Plantations were to be used as the 
development nuclei. Of course, plantations have frequently 
functioned as development centers for neighboring peasants. The 
plantation economy has contributed to the spread of skills, new 
seeds and better cattle. Beginning in the late fifties, develop­
ment strategies incorporated peasants in producing plantation cash 
crops by placing peasant production under 11close supervision" and 
by processing their production in the plantation-owned factories. 
1 6 
1 960 World Bank Report 
In November 1 960, the World Bank Report, the first extensive· 
study on the economy of Tanganyika, was published. It contained 
recorrmendations for further economic development. The recoITTTienda­
tions represente�, for the most part, a continuation of the 
successful econ�mic policies of the late fifties. The promotion of 
peasant farming without prejudice to the agricultural estates was 
regraded as the major task: 
The main development effort has to be-concentrated on 
African Agriculture. Estates owned and managed by 
Europeans and Indians are at present major producers 
of export crops, producing virtually all the sisal 
and tea . . . .  African producers account for around 55 
percent of Tanganyika's export crops and 65 percent of 
the value of all marketed crops. 1 5 
Apart from economic reasoning, the exclusive tea production 
on European and Indian estates has been regarded by the government 
as undesirable from an equity point of view. The social goals of 
Tanzania are well spelled out in the Arusha Declaration. 1 6 
Incorporating Peasants into Tea Production 
Tea, Tanzania's fifth largest export crop in recent years, 
was almost exclusively produced in large plantations prior to 
15The International Bank of Reconstruction and Development 
(abbreviated as I. B. R.D.}, The Economic Develo ment of Tan an ika 
(Baltimore: Johns Hopkins Press, 96 , p. 
1 6In 1 967 at Arusha, one of the northern towns of Tanzania, 
the government announced the historic document which socialized 
export and import trade, commercial banks, most sisal estates and 
insurance companies to control most of what was politically regarded 
17 
independence. African participation was largely restricted to 
small private individual producers who were living close to the 
plantations. The indigeneous farmers were often called 11outgrowers11 
in that their emergence was attributed to the already established 
non-African estates. They were tied to the plantations as they sold 
their green leaf to the private owners. In terms of individual 
farm size, these farms were generally small with an average size of 
less than one-half hectare so that they posed little or no potential 
threat to the large foreign plantations as individual holdings. By 
1960, African small farm hectarage accounted for 1 percent of the 
total planted area of tea. 
From a social point of view, an agricultural industry that 
appears to be concentrated in structure so that production is con­
trolled by a few large finns like the tea industry in Tanzania is 
regarded as undesirable by the government. Government intention is 
to Africanize at least some parts of the tea industry. 17 
One way of achieving this objective is considered to be the wide­
spread introduction of the cultivation of tea among African small­
holders. In addition, tea cultivation by the smallholders 
as the 11key 11 sectors in economic development. The document clearly 
defined the social goals of rural development. President Nyerere 
elaborated on these goals in his policy document "Rural Develop­
ment" immediately after the Arusha Declaration. 
17Production of t�a is an integrated industry because of the 
perishable nature of green leaf. The processing plant must be close 
to the fields and is usually located on the same estate or group of 
estates. 
represents transformation process in which a large segment of the 
economy that depends on subsistence activities would eventually be 
monetized. 
18 
As the share of the subsistence sector diminishes, the 
agricultural sector so developed allegedly is capable of providing 
food as well as pther necessities of life. Because tea production 
among the smallholders represents introduction of a new product and 
techniques, risk elements may be introduced with respect to yield 
and price variations. These variations and accompanying risks are 
new experiences to smallholders who have functioned primarily in a 
subsistence economy. 
An approach that is based on the production of smallholder 
tea as a strategy to economic growth is not based on the concept 
of the agr�rian fundamentalists.18 They advocate that agriculture 
is a basic sector of the economy and that the family farm is a 
"natural" economic unit in farming. The approach recognizes 
agri�ulture as one of the important sectors in the economic growth 
of many countries, at l east in the short run, during which some 
production factors are fixed such as a processing plant in the case 
18The philosophy of agricultural fundamentalists differs from 
that of the physiocrats in that the fundamentalists have a long 
cherished belief that agriculture is the basic sector of the 
economy, that farm people possess social values superior to those 
of the urban people and the family farm is the "natural" economic 
unit in farming. The physiocrats advocated that agriculture is the 
only source of growth as it provides "surplus." Both concepts are 
generally not relevant to the Tanzanian environment. 
19 
of tea production. In doing so, analysis of those factors determin­
ing o�tput become relevant in the short run. 
The critical problem in transforming subsistence agriculture 
into a market-oriented agriculture is one of investment opportunities. 
These opportunities partially involve identification and analysis 
of the agricultural factors that are primarily responsible for the 
significant differences in contributing to the growth of smallholder 
tea farming. They also indicate the extent to which the resources 
are efficiently used. 
Economic Justification for Promoting Smallholder Cash Crop Production 
Apart from general social arguments, the central issue is 
whether tea can be produced more economically on smallholdings than 
on estates. The argument is generally based on the relative labor 
underutilization on small farms and land underutilization on the 
large farms. Consequently, agricultural production tends to be 
below its maximum potential output in both cases. The logic of the 
argument follows that agrarian reform which redistributes land from 
the large estates into new family farms of moderate size can combine 
the underutilized land with underutilized labor and raise the total 
product. The potential increase in output is generally sufficient 
to allow a substantial rise in incomes of the rural poor. There is 
20 
a substantial body of literature that investigates the theoretical. 
relationship between farm size and utilization of land and labor.19 · 
The main theme of this literature is that the incentives fac­
ing large estates systematically diverge from those facing small 
farmers. In contrast to small farmers, effective prices of land 
and capital are �ow for the large estate owners. In general, the 
family farm sector faces incentives that leads it to use its own 
labor up to a point where marginal pr�duct is likely to be below 
the rural wage.20 The estates tend to use relatively less labor, 
only to the point where its marginal product equals or even exceeds 
the wage. Consequently, because of _the lower price of labor on the 
family farms, they can exploit more marginal land, and place under 
cultivation a large share of the land on the farm. In summary, the 
divergence between the marginal products of labor on family farms 
and on estates leads to the phenomenon of higher underutilization 
of available land on large farms than on small farms. 
A persuasive theoretical argument stems from the divergence 
between the marginal product of labor (MPL) in the subsistence 
19A. K. Sen, "Peasants and Dualism With or Without Surplus 
Labor, 11 Journal of Political Economy 74 (October 1966):425-50; 
Chayanou, A. V., The Theory of Peasant Economy edited by D. B. 
Kerblay, et al. (Homewood, IL: Richard D. Irwin, 1966); Kanel, D., 
"Size of Farm and Economic Development," Indian Journal of 
Agricultural Economics 22 (2) (April-June 1967):26-44; Berry, R. A., 
and W. R. Cline, A rarian Structure and Productivit in Develo in 
Countries (Baltimore: Johns Hop ins University Press, 9 9 .  
20J. W. Mellor and R. D. Stevens, "The Average and Marginal 
Product of Farm Labor in Underdeveloped Economies," Journal of Farm 
Economics 38 (August 1956):780-91. 
(traditional) sector and that in the modern sector.21 Empirical 
evidence suggests MPL is lower in the traditional sector than in 
21 
the modern sector for three main reasons. First, the gap between 
the MPL on family fanns and that on estates is often widened because 
opportunity costs of labor as perceived by the employer may be too 
high on estates. Risk of strikes exists where labor is organized 
into trade unions with monopoly or near-monopoly situations with 
higher wages and fringe benefits. Second, there is a danger that 
workers may establish claims to property rights in the event of 
land reforms involving the estate. Third, employers have employer 
associations with the potential to fix wage rates as labor needs 
increase if and when product prices increase. Such monopoly power 
in the local labor market as embodied in a bilateral monopoly 
situation may result in higher prices for labor. The monopsonist 
will tend to hire fewer workers and produce less than a group of 
small competitive farmers on the same total land area. 
Other theoretical considerations include the maximization of 
output. It is suggested that products will be maximized on small 
farms on which the principal labor force consists of the operator 
and his family. The family labor force allegedly is more highly 
21A. W. Lewis, "Economic Development with Unlimited Supplies 
of Labor, 11 The Manchester School 22 (May 1954) :139-91; Fei, J. C. 
and Q. Ranis, Develo ment of the Labor Sur lus Econom : Theor and 
Policy (Homewoo , IL: 1c ar rw1n, 
R. D. Stevens, op. cit. 
motivated than hired labor used by the large farmer. Hence, the 
necessity of close supervision is reduced.22 
22 
To a lesser degree, some policy makers believe that the tea 
industry has to expect a downward pri ce trend as production 
increases. 23 The assumption that smallholdings are likely to remain 
more competitive than large estates as tea prices fall has been 
used as justification for embarking on a smallholder tea production 
program in the last decade. However, no general consensus exists 
among economists regarding this proposition and it will not be 
evaluated here because it is beyond the scope of this study. 
Problems of Traditional Agriculture in the Transfonnation Process 
A brief explanation of traditional agriculture as defined by 
Schultz, the reasons for the inability of such _agriculture to become 
a potential source of growth, and the alternative(s) to sources of 
agricultural growth appear to be relevant. · This explanation will 
help justify the Tanzanian strategy for promoting agricultural 
growth and economic development. 
22J. M. Brewster, "The Machine Process in Agriculture and 
Industry," Journal of Farm Economics 32 (February 1950): 69-81. 
23The major reason for this expectation is that tea, like 
most agricultural crops, has low income and price elasticities in 
most of the developed consuming countries. See for example S. 
Singh, J. de Vries et al., Coffee, Tea, Cocoa: Market Prospects 
and Develo ment Lendin : World Bank Staff Occasional Pa er No . 22 
Ba timore : Johns Hopkins University Press, 9 7 , p. 64, Tab e 20. 
23 
Schultz treats traditional agriculture as a particular type· 
of economic equilibrium based upon three assumptions:
24 
1 .  The "state of the arts" remains constant so that 
these are in fact known and used for generations 
such that nothing new has been learned either from 
trial and error or from other sources . In assuming 
so, the risks and uncertainties associated with new 
knowledge about the yields inherent in factors 
embodying advance in knowledge are thus absent . 
2 .  The state of preferences and motives for holding and 
acquiring sources of income remain constant . 
3. Both of these states remain constant long enough 
for marginal preferences and motives for acquiring 
agricultural factors as sources of income to arrive 
at equilibrium. 
The particular economic equilibrium reflected by traditional 
agriculture is fundamentally in the spirit of classical economics 
in which one of the assumptions, the "static" state of arts, is 
met .
25 Consequently, there are no or few inefficiencies in tradi­
tional agriculture . Schultz (1964) has shown that traditional 
agriculture has few significant inefficiencies in the allocation of 
resources. Nakajima (1965)
26 _has demonstrated the theoretical 
24
schultz, op . cit . ,  pp . 30, 36-52 . 
25The notion of 11static1 1 has an abstract significance, 
expressing the idea of an economic environment that is supposed to 
remain in equilibrium owing to the elimination of all factors that 
might cause changes to occur . Economic forces are still present . 
Then forces are free to behave rationally within the limits imposed 
by economic stability . 
26c .  Nakajima, "Subsistence and Corrmercial Family Farms: 
Some Theoretical Models of Subjective Equilibrium," in Wharton, 
C .  E .  (Ed . ), Subsistence A riculture and Economic Develo ment 
(Chicago: Al me Pu is 1 ng _  o. , 9 , pp . 
24 
subjective equilibrium; that is, the stationary state on the produc­
tion possibility frontier of family farms under different situations 
ranging from pure subsistence to pure commercialization. Yotopoulos 
(1968),27 in his study of Empirus-Greece family farms, has demon­
strated empirically the efficiency of traditional agriculture as 
Schultz has arg�ed. The principal implication of the absence of 
inefficiencies in traditional agriculture is that no significant 
increase in agricultural production is to be gained by reallocating 
the factors at the disposal of farmers. 
Traditional agriculture that is characterized by such a 
long-run established equilibrium and the restrictive assumptions is 
probably an idealistic situation at the present stage of economic 
development of Tanzanian agriculture. Agriculture is characterized 
by a large number of · poor subsistence farmers and a low income per 
capita. Nevertheless, agricultural changes have been drastic and, 
in some cases, rapid. New cash crops such as tea, coffee, sisal, 
tobacco and cashewnuts have been introduced and incorporated into 
the subsistence farm economy to supplement incomes of smal l farmers 
who generally make up the majority of the farming population. With 
a high rate of popul ation growth for countries in demographic 
transitions such as Tanzania in which the death rate fall s faster 
27P .  A. Yotopoulos, "On the Allocative . Efficiency of Resource 
Utilization in Subsistence Agriculture," in Massel, B. F .  { Ed . ), 
Food Research Institute Studies in A ricultural Economics, Trade 
and Deve opment V I I I, No. 2 1 
_ _  · 25 
than birth rate, no farm economy can possibly remain static in the . 
classical sense. Consequently , a more realistic approach for 
agriculture in the Tanzanian situation , appears to be one which con­
siders farming systems in a transitional stage. This stage is 
characterized by a continuous process of change which is likely to 
be more pronounced in systems with cash cropping, but also present 
in subsistence. Even in subsistence agriculture, superior inputs 
such as hybrid maize have ·been introduced in the post-independence 
period. In Njombe, the area of this study, over 90 percent of the 
smallholders are now growing hybrid maize as a major subsistence 
crop. This suggests that with the increase in subsistence require­
ments resulting from the increasing number of children in each 
family, traditional methods of producing ·food become inadequate 
and new inputs become critical in meeting the survival needs for 
the family. The system must produce enough food for the population. 
Even in pure subsistence with no sale of products, new techniques 
are likely to be used in maintaining minimum living conditions. 
Because farmers are not limited to the traditional agricultural 
factors of production, elements of risk and uncertainty are present 
when adopting new techniques in new production activities such as 
cash crops. New innovations could be of critical importance to 
farmers who are producing so little with barely enough production 
for survival. In  the initial stages, a farmer would be unlikely 
to abandon production for subsistence in favor of cash crops largely 
because he/she considers subsistence to still be important in 
26 
his/her preferences. Consequently, farming systems in a transitional 
stage that involves moving from one equilibrium position to a 
higher one, are likely to be removed from an optimum pattern under 
these circumstances in the usual nee-classical static sense. 
Two Competing Theoretical Explanations: Non Economic 
vs. 'Economic Behavior of the African Peasant 
In the literature on developing countries during the post 
World War II period , two opposing views have been presented on the 
causes of the failure of smallholder response to economic progress. 
Some scholars contend that the institutional behavior of the people 
in these countries is generally characterized by the absence of a 
motive for economic gain such as profit maximization { Moore, 1951, 
Boeke, 1953, Dalton, 1961, Berg, 1961).28 Furthermore, the economic 
decision variables such as cost minimization, profit maximization, 
or output maximization may not be relevant. 
Allegedly, non-economic factors dominate human motives in the 
performance of production activities. Some non-economic factors 
include the control of production by kinship, religion and political 
organization. These tend to limit the wants of the individuals 
in the community. The coITT11unity determines the wants within which 
28w .  E. Moore, Industrialization and Labor {Ithaca: Cornell 
University Press, 1951) ; J. H. Boeke , Economics and Economic Polic 
of Dual Societies { New York: Institute of Pacific Relations, 1958 ; 
G. Dalton, "Traditional Production in Primitive African Economics," 
uarterl Journal of Economics 76 . {1962): 360-378 ; "Economic Theory 
an Pr1 mi ti ve Society, ertcan Anthropo 1 ogi st 63 { 1) { 1961): 1- 25. 
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social and political values are established. Consequently, trans-. 
formation in the economic process must inevitably involve a change 
in social organization. Because of the absence of market exchange, 
indigeneous production must take forms different from those in a 
typical economy. The analytic tools--the market as a proposition, 
money price and .trade--of Western economic theory are inapplicable 
or, at least, partially inapplicable to dual economies. These 
economies are generally characterized by corrmunialism and original 
social bonds. Implicitly, self sufficiency is the goal of the 
corrmunity . Subsistence agriculture becomes an important feature of 
maintaining livelihood. Without purchased ingredients or inputs, 
decisions by producers cannot be based on factor prices. Factor 
prices do not exist in a direct, monetary sense. 
Absence of market exchange implies absence of technological 
and market constraints. This means that the absence of western 
kinds of material insecurity--trade cycles which pose threats to 
the continuity of production and income--do not apply. However, 
the physical environment poses a serious insecurity in subsistence 
economies. Weather and plant or animal diseases are examples of 
natural calamities. 
Furthermore, the argument is that farmers in the traditional 
sector, who are faced by institutional barriers, attach substantial 
value to leisure and low value to additions of material goods and 
services beyond the requirement for subsistence. Hence, the 
African producer appears to �ehave irrationally. He/she increases 
28 
supply when price is decreasing. He/she also provides more labor 
when the supply price is reduced and vice versa. So the laws of 
supply and demand are apparently inapplicable even when cash crop 
production has been incorporated into the local company. This has 
often been used as a justification for low producer prices and wage 
rates. 
On the other extreme, economists led by Schultz (1964), 
have contested the above contentions. They have collected a 
considerable body of crucial evidence to support the view that 
economic theory is useful in the study of decision making in 
traditional peasant societies. Professor Schultz attempted to 
explain the causes of the failure of smallholder response to 
economic progress in terms of technological and capital 
shortages.29 
Schultz ' s  proposition is that the basic problems are the low 
level of traditional technology and capabilities of the farmers . 
He concludes that empirical evidence supports: 
The proposition that differences in land are least important , 
differences in the quality of material capital are of sub­
stantial importance, and differences in the capabilities of 
farm people are most important in explaining the differences 30 in the amount and rate of increase of agricultural production. 
Various empirical findings appear to support Schultz ' s  general 
theory . Research attempted by Walters concluded that shortages of 
29see for example, T. W. Schultz, op. cit., p. 16. 
301bid. 
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working capital (chemical fertilizers) is an important constraint 
that seems to serve as an explanation for irrationality in small­
holder agriculture during the process of economic development.3 1 
This partly supports Schultz ' s  hypothesis. However, a shortage of 
working capital is by no means a universally accepted cause for 
smallholder resistance to technological change. Dumont has pointed 
out that the failure of the "transformation approach" was not be­
cause of shortage of capital but due to the lack of local knowledge 
about the effects of mechanization on soil, local employment, repair 
facilities, management and maintenance - skills. · He asserts that 
there is obviously strong evidence of a typical example of poor 
allocation of scarce resources during the process of agricultural 
modernization. The input mix may not reflect the efficiency 
objective of maximizing output as some African examples have shown : 
The settlement at Upper Kitete is first of all overequipped, 
with its 1 0  tractors for 1 600 acres of corn. This is twice 
as many tractors as necessary, taking into account the possi­
bility of night work. The settlement is further provided 
with too much labor, having 1 00 families for 1 600 acres of 
corn. Say--one family for 1 6  acres : with such equipment, 
one cannot understand the reasons for the excessive number. 
The expenses incurred by the scheme ... many more subsidies 
than expenditure on equipment.32 
The above empirical evidence seems to suggest that while 
capital may be an important constraint in the transformation of 
31 A. R. Walters, "Migration, Remittances, and Cash Constraint 
in African Smallholder Economic Development, 1 1 · oxford Economic Papers, 
25, No. 3, (November 1 973) : 435-450. 
32oumont, op. cit., p. 1 6. 
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traditional agriculture, it is by no means an adequate explanation . 
for the long-established resistance to adopt it. Likely precondi­
tions seem to exist for capital intensification. If capital is 
introduced prematurely, as in the case of Tanzanian Village Settle­
ments of 1962, the effects may well be negative. 
Miracle �rgues that there is an inadequate knowledge of 
smallholder decision making among the rural communities in the sub­
sistence economy.33 He points out that decisions vary from one area 
to another because of differences in resource situations or because 
of institutional restrictions on land tenure and division of labor. 
He considers that understanding information pertaining to a specific 
area or community or family unit would help greatly in identifying 
and analyzing such differences. This understanding would also 
certainly help in the allocation of scarce resources. 
While consideration of resource constraints seems to be 
important in the transformation of subsistence agriculture, other 
writers have emphasized the response of the subsistence farmer to 
risk and uncertainty as an aspect that seems to be less emphasized 
or neglected by planners in developing countries. Experience 
suggests that a typical African smallholder farmer seems reluctant 
to specialize in cash crops. Farmer reluctance occurs even when 
33M. P. Miracle, "Subsistence agriculture : Analytical 
Problems and Alternative Concepts. " Ameri can Journal of Agricultural 
Economics, 50, No. 1, (May 1968) : 292-308 . 
economic calculations of benefits and costs clearly demonstrate 
that resources should be used for cash crop production to maximize 
income and the income from the crops used to buy food elsewhere . 
An implication is that the objective of the farmer is to min1 mize 
the worst outcome associated with product innovation . This has 
31 
been the case with most cash crop production introduced in Tanzani� . 
Because cash crops are generally new to the farmer initially, he/she 
has to learn the production techniques and the risks from price and 
yield variations .  The learning process, coupled with risks may be 
sufficient in preventing rational decisions that could involve 
growing only cash crops . In doing so, the farmer foregoes the 
additional income gained by such specialization . The difference in 
the income the farmer would have gained and that which is guaranteed 
to meet minimum obligations by not taking the risk becomes the 
opportunity cost of minimizing the undesirable outcome such as no 
income . The difference in the income may also be thought of as 
insurance premium against any unfavorable outcome . The lower the 
minimum income to meet the basic needs--family food requirements for 
minimum living conditions as determined by physiological require­
ments (below which death occurs)--the greater the degree of risk 
aversion . As Wharton has suggested, risk and uncertainty are major 
causes of farmer resistance to adoption of new technology . Risk 
and uncertainty become even more critical when confronting sub­
sistence levels of living and farm family situations attuned to 
preservati on of human life rather than economic  development: 3
4 
A subsi stence farmer, whose output i s  close to mi nimum 
living standard levels, must be concerned not only with 
the most probable level of output using a new method or 
crop but also with its range of variability. If he 
th inks it has a chance of leaving hi m below hi s mi ni mum 
level, then he will not try it.35 
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Hence, the basi c di sti nction for the deci si on-making frame­
work of a subs i s·tence farmer is  between the future events to whi ch 
he can assign subjective probabilities and those to which he cannot 
assign probabi liti es. Wharton proposes that, because of the ri sk 
element, the rate of adoption of a new technology or crop would also 
vary among smallholders i n  the same community. One can find 
"progressi ve farmers" and "conservative" ones co-exi sting. Then, 
it  i s  not surpri si ng for such social di fferenti at ion . to exi st i n  the 
soci ety where there are ri sk averters and ri sk takers. Even where 
the government attempts to promote cash crops through collective 
farms, programs may run into di ff iculties because the "demonstrati on 
effects" seem to have no i mpact. 
Many scholars have shown that the behavi or of the subsi stence 
Afri can farmer i s  consi stent with economic  theory. In the general 
context of Afri ca, Hi cks describes the supreme "success" of Ghana 
coca farmers in  adopti ng new crops, but they have not totally 
34c .  R. Wharton, "Ri sk, Uncertai nty and Subsi stence Farmer," 
Development Di gest, 7, No. 2, (April 1 969):5. 
35 Ibi d., p. 1 .  
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abandoned subs i stence crops i n  favor of ca sh crops . 36 A s i mi l ar 
concl us i on was al so reached by Kri s hna about I nd i a  duri ng the 
twenti es and thi rti es . He i ndi ca tes that the l ag i n  adjustment i n  
produc i ng cotton was about the same as i t  had been for cotton 
farmers i n  the Un i ted States . 37 A s imi l ar concl us i on seems to be 
supported by a �tudy of peasant cotton producti on i n  Tanzani a by 
Profes sor Mal ima . 38 Both stud i es ,  done i n  d i fferent conti nents , 
arri ved at the same concl us i on .  The suggestion i s  that the Afri can 
smal l hol der i s  an " economi c man , 11 39 that i s ,  the Afr ican smal l hol der 
responds to market i ncenti ves l i ke pri ce and hi s deci s i on maki ng 
proces s i n  the a l l ocati on of hi s resources i s  greatly i nfl uenced by 
the returns and costs of such underta ki ngs . Even i n  the i sol ated 
i nstances of i ncreas i ng i ncome and a backward bendi ng supp ly  curve 
of l abor , such behavi or ha s been s hown to be qui te cons i stent wi th 
36P .  Hi cks , Quoted by G .  L .  Cunni ngham , " Peasants and Rural 
Devel opment i n  Ta nzan i a "  i n  Afri ca Today, 20 , No . 4 ,  ( Fal l 1 973 ) : 
37 R .  Kri s hna , " Farm Supply Response i n  Punjab"  ( I ndi a-Pak i stan ) .  
( Unpubl i s hed d i s sertati on : Uni vers i ty of Chi cago , 1 961 ) ,  quoted 
by Sc hu l tz , op . c i t . , p. 50 . 
38K .  A .  Ma l i ma ,  "The Determi nants of Cotton Suppl y i n  
Tanzani a "  i n  S .  K .  Kwan , R .  B .  Mabel e ,  et al . Papers on the 
Pol i ti cal  Econo
, 
of Tanzani a ( Na i robi : Hei nemann Educational 
Books Ltd . , 1 979 , p. 226. 
39The term " economi c man"  i s  merel y an ana lyti ca l  and 
essenti al ly  termi nol og i cal  devi ce ,  referri ng to the economi c aspect 
of behavi or .  It i s  an aspect uni versal to a l l behavi or i nsofar as  
i t  i s  purpos i ve and rati onal . The conveni ence of  the  concept i s  
necessary to avoi d confu s i o n  wi th non-economi c behavi or .  
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ra ti ona l economi c behav i or i n  that an effi ci ent producer under gi ven 
market s i tuati ons wi l l  a lways attempt to maximi ze output : 40 
The Economi c Probl em 
Trad i ti onal l y ,  an  obj ecti ve of researc h  i n  many farm stud i es 
ha s been to prov i de mea ns to improve the organi za ti on and operati on 
of i nd i v i dual or group farms . Suggesti ons on pol i cy i s sues from 
such i nvesti gati ons  depend on i den ti fyi ng farmer goal s as a neces sary 
cond i t i on towards dev i s i ng al ternati ve ways or strateg i es of reac h­
i ng them . Goa l s are compl ex , vari ed wi th  i nd i v i dual farmers and 
usual ly  tac i t .  The fu ndamenta l goa l of a s sur i ng enough  food for an 
i nd i v i dual or the corrmuni ty i s  corrmon to al l farmers i n  rura l 
soc i et i es i rrespecti ve of thei r geograph i c  l ocat i on or soci o­
po l i t i ca l  system . Beyond meeti ng the ba s i c  need s for food , the 
goa l s of i nd i v i dual fami l i es become d i v erse . However , it i s  
general l y  agreed that i nd i v i dual  goa l s or wa nts are unl imi ted . These 
wants compete for " scarce "  reso urces at the d i s posal of the 
i nd i v i dual fa rmer or the corrmuni ty as a whol e .  Beca use of th i s  
competi t ion , these wants are ordered i n  a n  attempt to obtai n the 
mos t  sati sfac ti o n  from those sel ected . The economi c questi on ca n 
then be parti al ly reduced to : 
4°For a n  extens i ve ·d i scus s i on and summary of l i terature on  
the  economi c behav i or of  Afri can pea sants , see G .  K .  Hel l e i ner , 
" Sma l l hol der Dec i s i on Ma k i ng :  The Tropi ca l  Afri can Ev i dence , "  i n  
L .  G .  Reynol ds , ( Ed . ) , A§ri cul ture i n  Devel opment Theory ( New Haven : Ya l e  Uni vers i ty Press , 1 75),  pp . 27-52 . 
1 . What is the 1 1decision rule" that helps choose among 
alternatives? 
2. What are the structured rules for combining scarce 
resources in order to produce goods? 
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3. What are the institutionally imposed incentives in order 
for the farmer �o participate in economic activity, that is, how is 
the farmer connected to his/her external environment? 
The last two questions are concerned with the ways in which 
economic modernism functions in predominantly underdeveloped 
agricultural societies in which production is largely for self 
sufficiency. Economic theory, in this sense, deals with the liveli­
hood of people from the material point of view. The first question 
addresses the methods of analysis . . It suggests that the choice4
1 
must be made with the help of an indicator. The "choice" indicator 
is the criterion. It is an index by which alternatives are weighed 
by the producer according to his/her values.42 This provides one 
with an 1 1objective function" for an individual or group of farmers. 
Basically, these questions are interrelated--they organize 
basic production by allocating family resources to meet farmer 
41 choice is induced by scarcity of means to meet unlimited 
wants. It is sometimes defined in operational terms such as scarcity 
and insufficiency. 
4211 Value 1 1  is here defined as a utility function. So an 
increase in preferences is interpreted as a steady, balanced increase 
in physical goods--primary basic goods consumed within the sub­
sistence sector and non-consumable goods produced exclusively for 
the market. In the transitional period, this is accompanied by 
increasingly greater shares of goods for the market and higher 
utility functions. 
wants . A practi ca l economi c questi on i s  how to sel ec t the 1 1 bes t 11 
output and l ei sure combi na ti ons . Th i s  i s  the subj ect of economi c 
ana lys i s  i n  the sense that i t  compares the 1 1 va l ue 1 1  of output and 
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the cost of produc i ng the output . Answers to these quest ions 
attempt to i denti fy and , i n  some cases , quanti fy the rel ati onsh i ps 
wi th i n i nd i v i dua.l economi c un i ts- -fami ly  or a group of fami ly farms . 
Economi z i ng ac tions , the central theme of rati ona l i ty ,  i s  then 
regarded as a dec i s i on rul e of d i spos i ng of t ime and energy of the 
scarce resources of the fami l y .  By doi ng so , the fami l y  i s  assumed 
to behave i n  a manner to ach i eve the maxi mum of goa l s from the man­
envi ronment rel ati onsh i p .  The economy becomes the focus of such 
acti ons . But the centra l core of the economic  operati on-deci s i on 
mak i ng process i s  st i l l based on ut i l i tari an rat iona l i ty as a model 
of the sma l l ho l der economy . 
Economi z i ng behavi or i s  i n  turn enforced by potenti a l  market 
pena l i t i es i n  terms of the monetary l osses i ncurred i n  the context 
of pri vate ownersh i p and market organi zati on . I nd i v i dual farmers 
are i n  a economi z i ng pred i spos i ti on i n  the use of scarce resources 
i n  order to ga i n  profi t--wh i c h  i s  the source of materi al l i vel i hood 
for resource owners . I n  the context of state ownersh i p or central 
pl ann i ng such as the one found Ta nzan i a , economi c use of resources 
i s  requ i red to ful fi l l  the pr iori ty goa l s of maximum output and 
growth .  
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Research Probl em 
Rural  poverty affects the bul k of the popul ati on today i n  
most of the devel opi ng countri es . A pri ori ty qu esti on i n  cou ntri es 
such as Tanzan i a  i s  how to i ncrease producti on , empl oyment , and 
i ncomes for the rura l poor who consti tute nearl y 90 percent of the 
popul ati on . Previ ous devel opment po l i c i es typi ca l l y  have concen­
trated on a "moderni zati on approac h "  that favored capi ta l i zed farms 
such as the s i sa l  and tea estates i n  Tanzan i a .  These po l i c i es 
encouraged settl ements wh i ch were gi ven subs i d i zed i nputs such as  
farm mac h i nery .  Th i s  devel opment strategy appears to be " i neffi ci ent " 
for two major reasons . Fi rst , i t  i s  i neffi c i ent because countri es 
l i ke Tanzan i a  pos sess abundant l a bor and l a nd but l a ck capi tal . 
Or proporti o na l l y ,  there are h i g h  l abor-capi ta l and l a nd-capi tal 
rat i os . Consequentl y ,  the smal l farm sector has been most  success­
fu l i n  achi ev i ng h i g h  l evel s of producti on rel ati ve to smal l i nputs 
of capi ta l . Second , the tec hno� ogy of hi gh -yi el d i ng tea vari eti es 
{vegetati ve ly  pro pagated ) ha s been appl i ed on smal l farms because i t  
demands no thresho l d sca l e .  
Gi ven th i s background , the research quest i o n  can be broken 
i nto three parts . Th i s  study i ntend s to i nves ti gate sel ec ted ques­
t ions perti nent to a producti on fu nct i on for the ca s h  crop , tea : 
1 .  What are the major i nfl uences on  i ncreas i ng smal l farm 
producti on of green l eaf { unproces sed ) tea as a cas h  crop? · 
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2. If traditional subsistence agriculture is near or in a 
state of equilibrium while the modern sector , cash crop production , · 
is perpetually in disequilibrium , then does the incorporation of 
cash crop production like tea into the subsistence sector lead to 
conditions of disequilibrium in resource allocation? 
3. What are the policy implications for the continuing 
agricultural strategy of encouraging smallholder cash crops like 
tea? 
Essentially , the problem is partially a question of determining the 
nature of the production function. From the point of view of the 
planner , the policy question resolves in part to this: In allocat­
ing scarce public resources such as extension services , fertilizer ,  
insecticide and other capital inputs within the cash crop sector , 
does the allocation increase overall export earnings? If export 
earnings are increased at the expense of domestic food production ,  
such impacts on food crops should be taken into account. For 
example , if reduction in domestic food production occurs , a rise in 
food prices or an increase in food imports would occur , all other 
things equal. This in turn would lead to an increase in foreign 
exchange spending and a likely reduction in export earnings 
generated by tea expansion. 
In addressing the above questions , the following general 
strategies were empl oyed: 
a. A description of resources . at the disposal of the small 
farmer based on a cross-sectional sample survey. 
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b. Specification, estimation, and analysis underlying 
production and subproduction functions for smallholder tea producers. 
The general components of the approach included a conceptual 
emphasis on a multiperiod production process, importance of various 
categories of labor inputs, and a qualitative analysis of processing 
capacity and management. Marginal productivities of selected 
individual resources . were derived. In turn, these marginal pro­
ductivities were helpful i n  evaluating efficiency of resource 
allocation in smallholder tea production. 
c. Comparisons between computed marginal value products and 
the corresponding input prices or opportunity costs. Results from 
such an analysis were deemed particularly desirable in planning 
future development of predominantly exported cash crops like tea in 
Tanzania. Such information was considered especially important 
because of the long-term fear among the policymakers of a negative 
impact on foreign exchange earnings from such development. 
Objectives 
The objectives of the study were the following: 
1. To assess the extent to which selected production factors 
explain the variability in the output of green tea leaf per farm. 
2. To estimate physical resource productivities and marginal 
value products for a specific sample of Lupem�e/Luponde smallholder 
tea farms to determine whether or not farmers were using quantities 
of different resources in a manner to maximize net returns. 
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Justification 
The question of agricultural strategy based on the smallholder 
1 1approach 1 1 being in the interest of the individual farmer and of the 
nation deserves careful consideration. For example, some of the 
effects of smallholder tea production can be divided into the 
following: 
a. The positive contribution of tea production to the 
national economy. The direct effect on increasing export earnings 
is considered a desirable aspect. It reduces vulnerability of 
export earnings dominated by a few crops such as sisal, coffee, and 
cotton and enhances diversification at the national level. 
b. Its positive effect on the welfare of the African small­
hqlder by substantially increasing cash income is in one sense an 
important step towards modernization. 
c. The justification for this study goes beyond the interests 
of Tanzanian farmers and of their nation . Investigating the primary 
question calls for a theoretical analysis which hopefully will be 
a contribution to the appl ication of formal economic anal ysis to 
peasant economies. Significant disagreements among economists and 
anthropologists indicate the extent to which knowl edge of the process 
of entreprenurial decision making in peasant economies is insuffi­
cient. Through the use of primary data collected from a field sur­
vey, this study will provide a broader and . perhaps a stronger and 
persuasive factual basis for an assessment of the economic behavior 
of smallholders. With specific reference to Tanzania, the study 
aims at making some contribution to the scanty knowledge of the 
conditions of agricultural production processes for perennial 
crops.43 However, the implications of the results from this study 
are not limited to perennial cash crops alone because they should 
be generally applicable to other strategies of rural agricultural . 
development. 
Having a better understanding of decision making by the 
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small farmer is particularly important now that the 1 1transformation 11 
and "settlement" approaches to agricultural development have had 
little or no success in Africa. There has been a return to the more 
gradual and broader-based approaches to rural programs such as the 
encouragement of smallholder production of cash crops. 
General Hypothesis 
New investment opportunities in t�e form of new crops and 
inputs combined with the abundant resources, labor and land, account 
for significant positive differences in the amount and the rate of 
increase of farm output in a peasant economy. 
43Among the recent works on management in Tanzania and Africa 
is the pioneer work by M. P. Collinson, "Experience with a Trial 
Management Farm in Tanzania," East African Journal of Rural Develop­
ment 2 (2, 1 969); M. P. Collinson, Farm Management in Africa: The 
Prfnci les of Production and Plannin (London: Oxford Un1 vers1 ty 
Press, 9 3 ; D. M. Et erington, ma lholder Tea Production in Ken a :  
An Econometric Study (Nairobi: East r1 can 1 terature ureau, 9 3 . 
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The proposition is a logical consequence resulting from the 
proposition that an economy which depends upon traditional agri­
culture in the Schultz sense is not capable of achieving further 
growth because the agricultural practices as given by the constant 
"state of arts" are already in a state of subjective equilibrium in 
the static sense. Consequently, agricultural growth can only be 
achieved by new investment opportunities that are capable of 
increasing total product. Tanzanian agriculture is not really 
characteristic of traditional agriculture because a substantial 
part of the agriculture sector, especially the plantations, is 
modernized. The investment opportunities to transform smallholder 
practices appear to exist. 
CHAPTER I I  
TEA CONSUMPTION AND PRODUCT ION 
I ntroduct i on 
Th i s  ch apter i nc l udes a bri ef general background of t he soc i a l  
va l ue of tea , i ts h i stori ca l  deve l opment , types of tea in  commerc i al 
use , the bot an i ca l  ch aracteri st i c s of the tea p l ant that are espec i ­
al l y  important i n  d i st i n gu i sh i n g i t  from other p l ants that are used 
as beverages today , and cu l tural  product i on pract i ces . G l oba l  output 
of tea ,  as we l l as output for i nd i v i dua l  countri es and se l ected re-
g i ons , and cha nges i n  output are a l so d i scussed . 
About th i rty-ei ght countr i es current ly  produce tea . However , 
the bu l k  of tea producti on comes from a few countri es , name ly  I nd i a 
and Sri Lank a .  Both together produce 4 1  percent of the wor l d  tea 
today .  Tea i s  a beverage that has a l ong trad i t i on i n  wh i ch i t  was 
fi rst used as a medi c i ne and l ater as a beverage . 
crop wi th a product i on l i fe of f i fty or more years . 
Tea i s  a perenn i a l 
Con sequent l y ,  
the ro l e  of good husbandry pract i ces regardi ng i ts cu l t i vat i on and 
mai nten ance becomes cri t i ca l  i n  affect i ng farmer returns , espec i ­
al l y  over the l ong run . Understand i n g such genera l  character i st i cs 
as we l l as a short descri pt i on of i t s h i stori ca l  . evo l ut i on become 
re l evant . 
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Tea as a Low-Cost Beverage 
Tea has become the most popu l ar and perhaps the most econom­
i c al of al l beverages other than water . I n  terms of prov i d i n g sat i s ­
fact i on ,  th i s  st atement impl i es that the Marsh al l i an " con sumer sur­
pl us , "  that ·i s ,  the area between the pri ce and demand curve , genera l l y  
wou l d  be l arger th an for any other beverage except water . Tea h as 
made the dri nk i n g of water more pl easant , wh i ch suggests that taste , 
as an i mportant attri bute of any cons umer good , i s  perh aps of cr i t ­
i c a l  i mportance i n  i ncreas i n g pal atabi l i ty of food , �s tea h as become 
a part of meal s served i n  most homes . The pr i me reason that tea has 
become the most popu l ar beverage i s  perh aps i ts st i mu l at i n g  effect . 
"i ts al ka l o i d caffe i ne content compri ses up to 4 percent of the dry 
matter . Caffei ne probab l y  g i ves tea i ts p l eas ant aroma . 
The cons umpt i on of tea h as i ncreased the pract i ce of bo i l i ng 
water . Therefore , tea has he l ped reduce the hea l th dangers from 
dri n k i ng unbo i l ed water , espec i a l l y  i n  areas where s an i tary cond i ­
t i ons are not very sat i sfactory . 
As a l ow-cost beverage , both i ts i ncome and pr i ce e l ast i c i t i es 
are l ow ,  espec i al l y  i n  the devel oped countri es where most  of i t  i s  
cons umed . Th i s  s i tuat i on wou l d  i mp l y  that l ong-term export market 
potent i al s  are rather restr i cted as product i on and supp ly  i ncrease . 
Con sequent ly ,  promot i on of tea cons umpti on i n  l ow- i ncome countr i es 
mi ght be appropr i ate i n  i ncreas i ng effect i ve demand and l e ad to 
greater tea exports from produc i ng countr i es .  
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Geographical Or igi n of Tea 
Whi le tea is  now grown i n  more than thi rty-eight countri es ,  
its ori gi n  i s  not known with certai nty. Tea was clearly fi rst 
domesti cated in  China where tradi t i on ascribes the di scovery of the 
tea bush to the Emperor Shin  Nang about 3000 B. C. However , the 
fi rst authent i cated references on tea i n  China are found in  the 
fourth century A. D. At this time, its therapeutic virtues , that 
i s ,  i ts medi ci nal qualit ies ,  were well known. Begi nn ing in  the 
fifth century , its populari ty as a beverage i ncreased and i ts med i ­
ci nal value decli ned. 1 Therefore , as a beverage , i t  has a recorded 
hi story of 2000-3000 years.
2 
Though the actual or i gin  of tea (Camelli a Si nensi s) is  not 
known wi th certai nty , the regi on compris ing Southeast China , Upper 
Indochina ,  Upper Burma , and Assam appear to be fairly well estab­
li shed as the geographi cal ori gin  of the plant. 
Small Scale Producti on :  H istori cal Perspect ive 
Even though most tea produced for commerci al purposes today 
i s  grown on estates rangi ng from 200-600 hectares (500- 1500 acres ) ,  
evi dence indi cates that much of the early Chi na tea was grown on 
1P. Griff ith ,  The Hi story of the Ind i an Tea Industry (London : 
Wei denfeld and Ni colson , 1967) , p .  4. 
2A. de Candolle , Origins of Cult i vated Plants (New York : 
· o . Appleton and Co. , 1885) , p .  118. 
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sma l l farms. Smal l -scal e  product i on suggest that tea was l argel y 
grown to meet fami l y  consumpt i on requirements and any surplus was 
then offered for sal e. Because it was ind i genous to the country, 
tea l ikely was d i scovered and used at a very earl y date. Si mpli c ity 
of techni ques requi red for its manufacture wi th the use of a si mp le  
stove for f i r.ing , drying pans, and furnaces appears to have been a .  
contr ibut ing factor in  establ i shment of the un i versal habit of tea 
dri nk i ng in  Chi na. The habit was wel l  establ i shed many centuri es 
before the Brit ish and European compani es first thought of establ i sh­
ing their own l arge-scal e  producti on un its to suppl y  thei r markets. 
Though tea was f irst traded internat ional l y  during the 1 7th 
century when Dutch and Brit ish compan ies brought it to Europe from 
China and Japan , these compan ies d i d not have an interest in  under­
tak i ng its producti on. However, during the later part of the 1 9th 
century, the China suppl y  was interrupted by wars. These compan ies 
and their governments thought that the l ogi cal (and l ong-term) solu­
t i on to mai ntain ing a steady supp l y  was to cu lt i vate tea on their  
own farms. The Br it ish fi rst established large-scale plantati ons of 
of thei r own, pri marily in  Ind i a  around 18 10. Br iti sh tea plantat i ons 
were establi shed l ater in  Sri Lanka i n  1867, fol l owing the outbreak 
of the coffee rust d i sease (Hemi l ea vastatrix) which devastated the 
coffee industry i n  that country. By the end of the 1 9th century, 
Ind i a  had become the l argest tea exporter by surpassing Ch i na. Th is  
l ead has been mai ntai ned unti l thi s  date though its inf l uence has 
been decl in ing over t i me because of new entrants from Afr ica and 
Latin Ameri ca. 
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Tea Dri nk i ng 
Ch i nese and J apanese smal l ho l ders apparent l y  were the maj or 
supp l i ers of wor l d  tea u�t i l the  end of the n i neteenth century .  A 
reasonab l e  gues s t h at the h ab i t  of tea dri nk i ng , now u n i versa l  i n  
Central As i a� l i ke l y  spread from C h i na  to I nd i a i n  the 8th century . 
From here i t  then spread to Europe and other parts of the wor l d  at · 
a much l ater date . When tea was f i rst i ntrod uced i n  Eng l and i s  un­
known . However , by the 1 6th century i t  was a wi de ly  accepted beverage 
among the Engl i s h peop l e .  Tod ay ,  the Bri ti s h  and the  I r i s h  have the 
l argest per cap i ta con sumpt i on of tea in  the worl d  at about 3 . 5  pounds 
per person per year . 
I n  Tanzan i a and i n  many Afri can countr i es ,  tea consumpt i on 
i s  re l at i ve l y  smal l ,  l arge l y  becau se tea was genera l l y  an export­
ori ented crop and restr i cted to the urban popu l at i on who genera l l y  
made up no more than 5 percent of the popu l at i on .  Most of the popu­
l ati on i s  rural and general l y  they are unfami l i ar wi th the tea dri nk ­
i n g h ab i t .  Consequent ly ,  they d i d  not offer an i mportant market 
prev i ous l y .  However , wi th economi c deve l opment th i s  market may grow 
i n  importance over t ime .  
Types of Tea i n  Commerc i al Use 
Tea i s  a commod i ty that can be d i fferent i ated phys i ca l ly  and/ 
or chemi cal ly  by vari ous proces s i ng methods to cater to the needs of 
vari ous consumers . Three ma i n  di fferent i ated tea products are i n  
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use i n  the commodi ty trade today. The degree to wh i ch such  d i ffer­
enti at i on may pose a threat to the prof i tab i l i ty of tea product i on 
i n  s uch  countr i es as Tanzan i a becomes rel evant i n  the promot i on of 
tea product i�n , espec i al l y  to smal l ho l ders who are recent entrants 
i nto the i ndustry . 
Many ways . ex i st i n  wh i c h green - l eaf tea can be proces sed for 
commerci al use and each proces s re su l ts i n  a part i cu l ar k i nd of 
tea .  Three maj or types of tea are i n  commerc i a l use today- - B l ack 
tea , Green tea an d Oo l ong tea . The di fferences i n  the three res u l t 
mai n l y  from the d i fferences i n  the proces s i n g  ( or manufacture ) rather 
than from d i fferences i n  the type of bush  from wh i c h the l eaf i s  
pl ucked . 
B l ack tea i s  general l y  the most wi de ly  produced tea i n  the 
wor l d  today for i t  represents over three quarters of wor l d  produc ­
ti on . The l eaves are fu l l y fermented i n  the proces s of manufacture . 
I t  forms the maj or output of I nd i a ,  Sri Lanka ,  Pak i stan , I ndones i a , 
and East Afr i c a ,  an� represents about 90 percent of the wor l d  tea 
trade . Th i s  h i gh percentage of the wor l d  tea market su ggests 
th at the bu l k  of wor l d  tea i s  a rather homogenous product even 
though · tea can be d i fferenti ated by three major types and several 
mi nor types . 
Wh i l e  b l ack tea i s  comp l ete ly  fermented , green tea , on the 
other hand , i s  not fermented . I t  i s  steam heated to temperatures of 
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3 to ki l l  the enzyme whose acti on is  fundamental i n  the prepa-. 
rati on of b l ack tea. Green tea represents about 20 percent of the 
wor l d  output. Green tea makes up 90 percent of tea produced in  
4 
Japan. Green tea represents a smal l proporti on of the wor ld  tea 
trade with on l y  between 6 and 9 percent of the total wor ld  exports 
of tea during 1 9�0 and 1 980 , respectivel y. Most came from the 
Peop le ' s  Republ i c  of China. It is  al so produced in  Indonesi a  
and , to a smal l er extent , i n  some parts of Indi a. 
The third major tea type i s  Ool ong. Ool ong differs from 
b l ack tea on l y  i n  the degree of fermentati on. Whi l e  b l ack tea i s  
comp l etel y fermented wi th 40-50 percent out turn of dry matter , 
Ool ong tea is  semi -fermented and hence i s  a "cross" between b l ack 
and green teas. It i s  produced on l y  i n  the Peopl e ' s  Republ ic  of 
China and Tai wan. Ool ong tea i s  not an 'i mportant type in  the tea 
trade current l y  as it  represents l ess than l percent of the total 
wor l d  vol ume. 5 
Botani cal Characteristi cs 
Tea has been recognized and accepted as an i mportant beverage 
for a l ong ti me. However , its botani cal characteristi cs are not 
3The Monopol i es and Restri ct ive Practi ces Commissi on ,  Report 
on the Supply of Tea (London: H. M. S. 0. , 1956) . 
4R. L. Wi ckremasi ngha, "Some Observati ons of Tea in  Japan , "  
Tea Quarter ly, 39 :  25. 
5see , for examp l e ,  Internati onal Tea Committee , Annual Bul l e­
ti n of Statist i cs ,  1 982 (London : Internati onal Tea Committee , 1 982) , 
pp . 26-27.  
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very familiar to the majority of consumers because most tea is pro­
duced in the developing countries and consumed in developed countries 
such as Western Europe and the U. S .  A. Understanding the general . 
botanical characteristics is not vital to this study, but it was 
important in the early botanical study of the plant, especially 
regarding controversy over the classification of different species 
of tea. A brief description of its general characteristics is help­
ful and relevant for the sake of completeness and for understanding 
the nature of production of green leaf. 
Though the botanica l cl assification of the pl ant has been a 
controversial one, a consensus among scientists is that the pl ant, 
bush, or tree, as it is invariab l y  known, is an evergreen of the 
Came l l ia famil y, Camel lia Sinensis . The p l ant grows wel l in tropical 
and subtropical  countries . In its natural conditions, the pl ant 
grows into a sma l l tree about 9 meters (30 ft . high or more). Though 
it is general l y a tap-root dominant pl ant, it a lso puts out strong 
l ateral roots . Apart from the usual functions of absorbing and con­
ducting water and food from the soil to the other parts of the tree ; 
roots al so function as storage organs . They store carbohydrates 
that are not immediate l y  required for active p l ant growth . The 
carbohydrate is stored as starch granul es in the root ce l l s .  This 
starch, which is l ocal ized in the roots, becomes critica l after the 
pruning operations begin because it becomes the on l y  source of 
supp lied nutrient to meet the physiologica l needs of the pl ant . 
As a perennial crop, such root functions become of crucial importance 
for the continued life of the tea p l ant . 
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Wh i l e  most tea spec i es may reach a hei ght of 9 meters or 
more , they are art i f i ci al l y  kept at l ow hei ghts when grown i n  a 1 1 tea · 
garden 1 1 6 by pru n i ng operati ons : 
1 .  to al l ow the l e aves to be conven i ent ly  p l ucked ( h arvested ) 
by hand bec ause tea i s  general ly  a l abor i n ten s i ve enterpr i se i n  most 
produc i n g countr i es . 7 The p l ant i s  usua l l y  kept to a hei ght of about 
3 feet for conven i ent p l uck i ng by hand . 
2 .  to mai ntai n the p l ant permanent ly i n  a vegetati ve phase . 
Th i s  he l ps th� p l ant deve l op a strong spread i ng " frame " of l ower 
branches wh i ch mu st be deve l oped i n  the ear ly  per i od to encourage 
max i mum pos s i b l e  s i deways spread by st i mu l at i ng new l atera l  
growth wh i c h has the effect of i ncreas i ng yi e l ds and l engthen i ng the 
economi c l i fe of the p l ant . 
3 .  to renew act i ve ly  growi ng branches so that rep l acement 
of hea lthy wood and fo l i age ( tea l eaves ) keeps pace wi th that 
destroyed by d i seases or damaged by other th i n gs . 
4 .  to prov i de un i form growth of i nd i v i dua l  parts of the 
pl ant . I t  i s  general l y  ag reed , that under a un i form system of 
prun i n g ,  an extraneous st i mu l us ,  such as manuri ng , affects the growt� 
of wood , fo l i age and crop proporti on ate l y . Th at i s ,  a nutri t i ve 
6The term usua l l y  refers to the tea f i e l d .  Because tea i s  
pruned and p l ucked , the appearance of the f i e l d l ooks l i ke a we l l ­
tended l awn . 
7
Tea mechan i z at i on i s  not succes sfu l except i n  Japan and to 
some extent i n  the U . S .  S .  R .  
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sti mu lus such as manure does not produce the crop at the expense of. 
the fol i age or wood. The amount of green l eaf produced over ti me 
i s  proporti onatel y  constant to the amount of fo l i age carr ied by 
the bush at the end of the prun ing cyc le. Consequent l y, the prun ing 
operati ons on a mature bush tends to produce a constant amount of 
fol i age. The product iv ity of the mature tree remai ns fai r l y  con­
stant whi ch l eads to a hori zontal yi e l d  curve over the remain ing 
usefu l l i fe per i od. 
Tea Cu lt i vat ion 
As has previousl y  been poi nted out, tea cu lt ivat i on is con­
ducted i n  cl ose proximity to tea processing faci l it i es because of 
the physi cal character i sti cs of the green l eaf. The l eaf i s  hi gh l y 
perishab l e ;  therefore, the processi ng p l ant must be l ocated i n  cl ose 
proxi mity to the farm source under the current poor transportat ion 
si tuati on in  Tanzan i a. Cu l tivat ion, transporting of the green l eaf, 
and processing ref l ect typ ical character i stics of vert ica l  integra­
tion where the heterogeneous activities are l i nked together verti­
ca l ly. 
When treated separate l y, the cu l tivati on of tea is  affected 
by several  factors such as size of l and hol d i ngs, var i ati ons in soi l 
and c l i mati c  cond iti ons, and l abor avai l abi l ity. Three major fie l d  
operati ons in the cul tivati on of tea great l y  affect yie l d  and profit-
abi lity of the tea enterpri se: planting, prun ing, and plucki ng. 
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Planting 
Initial land clearing and transplanting the tea plants are of 
major importance in the eventual success of the estate or farm. 
Normally, the land is cleared by tractors provided by the individual 
farmer or by the government as in the case of smallholder production 
in Tanzania • . 
Tea is a monocrop and is· grown on both estates and smallhold ­
ings. Planting material is obtained from private nurseries or those 
owned by the government. Transplants are planted so that about 
8,000- 1 3, 000 bushes are planted per hectare. 
Planting Material 
Being a perennial crop with production life of over 50 years, 
the quality of the planting material is of critical importance be­
cause of its effect on total returns of a tea garden over its use­
ful life. Two sources of planting materials are now being used. 
The traditional source of planting material has been seedlings 
generally raised in private or government-owned nurseries in 
Tanzania. A problem with seedlings is genetic variability of plants 
which leads to unpredictable differences in returns. The most com­
mon procedure is vegetative propagation ( VP) for generatirig plant 
material for transplanting of clones from parent bushes selected 
on the basis of yield capacity and other important characteristics. 
This method ( VP) has given two to three times greater yields than 
those obtained from the traditional seedling sources. The major 
l ong-term d i s adv antage or r i sk  of u s i ng VP- based product i on i s  
di sease . Because al l the p l ants from VP are geneti ca l ly i dent i ca l , 
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a di sease , i f  i t  occurs , cou l d  h ave w i despread d i sastrous resu l ts .  
Another prob l em i s  the c ap i t al cost of the VP c l ones wh i ch the farmer 
has to i ncur pri or to or very ear ly  i n  the product i on per i od of the 
p l ant . 
Prun i ng 
The young p l ant i s  pruned to prevent verti ca l  growth and to 
al l ow it to form a bus h . The bush i s  pruned at regu l ar i nterva.l s to 
mai ntai n i t  under the somewhat art i f i c i al cond i t i on of constant ly  
produci ng l e af . The prun i ng operat i on i s  a s k i l l fu l  j ob and re­
qu i res great care to avoi d damag i ng  the bush wh i ch cou l d  make i t  
suscepti b l e to a number of pests and d i seases . Consequent l y ,  the 
amount and qua l i ty of l eaf are l i ke l y to be affected by the 
prun i n g operat i ons . 
P l uck i ng 
As bushes or stumps are p l anted c l ose together i n  a tea garden 
and mai ntai ned by prun i n g to a he i ght of l es s  than 3 feet , the tea 
garden l ooks l i ke an evergreen , l uxuri ant , and we l l -kept l awn wh i ch 
i s  rai sed 3 feet above the ground . The f l at-top surface of the tea 
garden i s  genera l l y referred to as a p l uck i n g " tab l e . " The act of 
h arvest i n g the tea crop , h andp i ck i n g the l eaves , i s  genera l l y re­
ferred to as " p l uck i n g . "  P l uc k i n g operat i ons  i nvo l ve se l ecti on of 
two young l eaves and the termi na l , unopened bud s . These are eas i l y  
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broken off between the t humb and foref i nger and are p l aced i n  a 
basket wh i ch i s  usua l ly  carri ed on the p l ucker ' s  back . The p l ucked 
crop , pr i or to proces s i ng ,  i s  referred to as " green l e af . " 
After proces s i ng i n  the factory , tea i s  u sua l l y  referred to 
as "made tea . 11 About 5 k i l ograms of green l eaf make one k i l ogram 
of made tea . 
P l uck i ng Rounds and Tran sportati on 
Every bu s h  i s  p l uck_ed at i n terva l s of 5 - 1 0  days , depend i n g  on 
whether the l eaf i s  11 f l us h i ng 11 or not . I n  the h i gh l and such  as 
those i n  the study area ,  growth i s  genera l l y s l ow so the p l uck i ng 
i nterval or " rounds , "  as  i t  i s  sometimes known , i s  about 7 days . Wi th  
mature tea , the pl uck i ng rate i s  about 2 . 5  k i l ograms ( k g )  of green 
l eaf per hour . The work i n g day i s  usua l ly  about 1 0  hours so that 
about 25 kg can be p l ucked by one person per day .  The p l uck i n g  
operat i on i s  l abor i ntens i ve i n  Tanzan i a and i n  most produc i ng 
countr i es .  Th i s  l abor i nten s i venes s imp l i es that the quant i ty of 
l abor i s  of dec i s i ve i mportance dur i n g the pl uck i n g season . Add i ­
t i ona l  l abor i s  a l so h i red duri ng heavy f l us h i n g usua l l y  assoc i ated 
wi th heavy rai nfal l .  
P l ucked l eaf i s  del i vered to a co l l ecti on center where i t  
i s  we i ghed and i n spected for qua l i ty and then i mmed i ate l y  tran s ­
ported to  a proces s i n g factory . The tran sportati on operat i on i s  
al so of v i tal i mportance .  The l ea�es mu st not be cru shed dur i ng  
tran sportat i on .  Baskets or bags are used to avoi d crus h i n g the bu l ky 
crop . 
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A good qual ity of green l eaf is the one usua l l y p l ucked and : 
transported from the f ie l d  to the factory or processing p l ant wi th-
in 4 hours . The maxi mum t ime constraint emphasi zes the crit ical 
i mportance of eff ic ient transportat i on and the need to have the 
f ie lds in cl ose proxi mity to the factory . The t ime constraint from 
p lucking to processing i s  one of the major factors leading to verti cal 
integrat i on in the sense that f ie ld  operat i ons are l i nked to manu­
factur ing vert ica l l y .  
When p luck ing invol ves ol der leaf , qual i ty i s  much l ower and 
the tea usual ly  brings lower pri ces and reduced profitabi l ity .  Thi s  
tea i s  often ref erred to as II banj i l  II or coarse tea .  Excessi ve 
p luck ing ,  inc ludi ng coarse leaf , happens when market pri ces are 
unusua l l y hi gh .  In turn , excessive p l uck ing tends to i ncrease 
green l eaf supp ly  and the consequence i s  to depress the market pri ce 
and reduce farmer returns . 
G l obal Output and Growth Trends During 
the Post-War Per iod 
During the post-Wor ld War II  peri od ,  during whi ch producti on 
was general ly  not subjected to war-time resource restr ict i ons , the 
tea industry , both in  terms of output and l and use , grew at a s l ow 
rate . The l ow rate o� growth was due in  part to past wor ldwi de 
trends in product i on and consumpt i on whi ch general l y  resu lted in  
excess supp ly  in the wor ld  market . By 1 948-52 the wor ld  output of 
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tea8 was around 600 , 000 metr i c ton s . Th e major trad i t i ona l  pro ­
ducers - - I nd i a ,  Sri L anka  and I ndones i a9- - accounted for ab�ut 70 per­
cent . Consequent l y ,  the three l argest producers bec ame the major 
exporters .  �etween 1 960 and 1 980 , the g l obal output stead i ly  i n ­
creased from. 1 , 000 , 000 tons to 1 , 800 , 000 ton s , respect i ve l y ,  as i nd i ­
cated i n  Tab l e  I I .  1 .  The sh are of the three countr i es dec l i ned gradu­
al ly  to  around 46  percent i n  1 980 . Th i s  i mp l i es that the I ntern a­
t i onal  Tea Agreement was l arge ly  faci l i tated by the three major 
producers . Because they were few , i t  was not d i ff i c u l t  to come to 
an agreement . The agreement was des i gned to strengthen the market by 
quant i tat i ve restr i ct i on of export supp ly  as we l l  as new p l ant i ngs . 
I n  do i n g so , the supp ly  of tea became rel at i ve ly  i ne l ast i c and 
pri ces fai r ly  stab l e .  The market was character i zed by a fai r ly  
r i g i d  supp ly wi th stab l e  pr i ces contro l l ed by a few se l l ers fac i n g  
an i ne l asti c demand . The few sel l ers ( wi th I nd i a ,  S r i  L ank a ,  and 
Indones i a  be i n g the major ones ) beh aved general l y  as o l i gopol i sts 
unti l 1 955 . Then the I nternat i on al Tea Agreement was abandoned 
part l y  because of the favorab l e  pr i ces and part l y  due to the 
8Th i s  exc l udes Ch i na and the Sov i et Un i on because the data 
are often i ncomp l ete . S i nce most of the product i on i n  two cou ntr i es 
i s  for domesti c con s umpti on , the i r ro l e  on the export market was 
not s i gn i f i cant . As of the  l ater 1 970s , C h i na  has i ncreas i n g ly  be ­
come aggress i ve i n  i ts export of tea .  
9sri Lanka was former ly  known a s  Cey lon . S i nce mo st of the 
producers i n  Sri Lanka and I nd i a were of Br i t i s h  or1 g 1 n and the 
buyers were al so Bri t i s h , i t  was often not d i ff i c u l t to reach 
agreemerit on market i ng strategy between the se l l ers and buyers who 
were few i n  number . 
TABLE 1 1 . 1  
TEA PRODUCTION FOR SELECTED COUNTR I ES ,  REG IONS , AND THE WORLD FOR SELECTED YEARS 
Proporti on of 
Outeut Worl d Producti on 
Country 195oa 196oa 1§7oa 1980 1950 l§glj 1970 1980 
(Thousand Tons) (Percent} 
AS IA 
I nd i a  278 . 8  382 . 8  41 8 . 5 571 . 7 44 . 9  40 . 6  37 . 6  31 . 4  
Sri Lanka 1 39 .  2 1 97 . 6 21 2 . 2  1 91 . 4  22 . 4  24 . 9  1 9 . 1 1 0 . 5 
Chi na 47 . 2  54 . 4  - - 303 . 8  7 . 6  6 . 9  - - 1 6 . 7 
Ja pan 41 . 8  77 . 2 91 . 2  1 03 . 3 6 . 7  9 . 7  8 . 2  5 . 6  
I ndones i a  35 . 5  46 . 2  44 . 0  79 . 7  5 . 7  5 . 9  3 . 9 4 . 4 
EAST AFR ICA 
Kenya 6 . 7  1 3 . 8  4 . 0  90 . 0  1 . 0 1 .  7 3 . 7 4 . 9 
Mal awi 7 . 0  1 1 . 9 1 8 . 7  29 . 9  1 . 1 1 . 5 1 .  7 1 . 6 
Mozamb i que  3 .  1 9 . 0  1 7 . 0  1 9 . 5  0 . 4  1 .  1 1 .  5 1 . 0 
Tanzani a 0 . 8 3 . 7  8 . 4  1 7  . 1  0 .  1 0 . 4  0 . 7  0 . 9 
Ugandab 1 . 9 4 . 7  1 8 . 2  1 . 5 0 . 3  0 . 6  1 . 6 0 
LAT I N  AMERI CA 
Argenti na 0 . 2 6 . 5  27 . 1  34 . 0  0 0 . 8  2 . 4  1 .  9 
U . S . S . R . 30 . 0  37 . 8  66 . 8  1 29 . 8  4 . 8 4 . 8  6 . 0  7 .  1 
TABL E 1 1 . 1  ( Conti nued ) 
Outeut  
Country 195()d 1960a 197iPI 19Bl> 
(Thousand Tons)  
SUBTOTAL 592 . 2  784 . 6  963 .  1 1 570 .  l 
OTHERS 
WORLD 
28 . 8  8 . 4  1 48 . 9  31 0 . 3 
621 . 0  7 93 . 0  1 1 1 2 . 0  1 81 8 . 0  
Source : FAQ : Producti on Yearbook - vari ous i s sues . 
a Excl udes Peopl e ' s Republ i c  of Ch i na .  
Proporti on  of 
Worl d Producti o n  
195l> 1gio l97l> 1980 
(Percent) 
95 . 0  98 . 8  86 . 6  83 . 0  
5 . 0  1 .  1 1 3 . 4  1 7 . 0  
1 00 . 0  1 00 . 0  1 00 . 0  1 00 . 0  
bThe drasti c decl i ne of product ion  i n  Uganda i n  the l a tter part of the 1 970s wa s l a rgel y due  
to  ci v i l war a nd expul s i on of the As i ans  who were l argel y owners and managers of mos t  tea estates . 
(J1 "° 
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increasing number of new producers wh i ch made tea product i on more 
compet it ive and enforcing a market agreement more diff icult. 
Regi onal Changes in  Output 
Whi l e  the dominant ro l e of Indi a ,  Sr i Lank a and Indonesi a  con­
ti nued i n  tea product ion and export , regi onal  changes in tea produc­
ti on began occurring during the post-war per i od. Al though wor ld 
supp l y  grew at about 2.6 and 3.  1 percent during the 1 960s and 1970s 
respective ly ,  as shown i n  Tab le  I I. 2 ,  the regi ona l  growth rates for 
Afri ca and Lat in  Ameri ca were hi gher. The cumul at i ve percentage 
change for Afri ca dur ing 1 960-70 was 93 , ref l ecting an annua l  rate 
of 9. 3 percent , whi l e  that for Lat in  Amer i ca was even h igher , show­
ing an annual i ncrease of 1 6 . 8  percent in  the same per i od. 
The same pattern , with Afri ca and Latin America regi steri ng 
hi gher growth rates than tradit ional tea producers , cont inued dur ing 
the 1 970s though at a s l i ght l y  l ower rate of growth. The lower rate 
was due partl y to i ncreased energy costs and the pol it ical uncer­
taint ies of the fore i gn cap ita l  as the Afr i can countri es ach i eved 
thei r independence. A lso ,  tea i s  a perenn i a l crop wi th a long 
gestati on peri od of about three to four years between p l ant ing and 
producti on and about ten years before it  fu l l y  matures. Hence the 
regi onal  output i ncreases that occurred in Afr i ca and Latin Amer ica 
were a resul t  of young tea bushes p l anted after the war reaching 
maturity. The hi gher proporti on of younger bushes in  the two re­
gi ons had a hi gher growth rate than those in  Asi a where most the 
bushes were a l ready mature. 
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TABLE I I .  2 
REG I ONAL AND WORLD CHANGES IN  OUTPUT OF TEA FROM 1 960 TO 1 980 
Cumu l ati ve Annual 
Percentage Percentage 
Regi on/ Changes Changes 
Countrl 1 960-70 1§70-80 1960-70 1 970-80 
Worl d 26 31 2 . 6  3 . 1  
' 
Afri ca 93 51 9 . 3  5 .  1 
As i a  1 6  23  1 . 6 2 . 3  
Lati n Ameri ca 1 68 46 1 6 . 8  4 . 6  
U . S . S . R . 54 59 5 . 4  5 . 9  
Source : FAQ Production Yearbook--various i s sues , I nter­
nati ona l Tea CoR1T1i ttee ( I . T . C . ) ,  Annual Bul l eti ns of Stati sti cs ,  
1 981 . 
aThe cumul ati ve percentage change approach was used i n  
ca l cu.l a ti ng the annual percentage change . I ni ti al l y  percentage 
changes for each year were deri ved and then added cumul ati vel y. 
The annual percentage change , say , for 1 960 and 1 970 , was then a 
s impl e ari thmetri c  mean of the cumul a ti ve one . The va l ue deri ved 
i n  th i s way , may not neces sari l y  agree wi th the va l ue deri ved by 
us i ng the beg i nni ng and the end va l ue such a s  1 960 and 1 970 . The 
cumul ati ve method i s  more accurate than  the s i mpl e mean because i t  
ta kes i nto account year-to-year fl uctuati ons that are common wi th 
many agri cul tural acti v i t i es .  
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Regi on a l  Changes i n  Land Area P l anted 
One of the pr i nc i pal factors l e ad i n g to h i gher growth rates 
i n  output i n  Afr i c a and Lat i n Amer i c a was i ncreas i n g p l ant i n gs and 
therefore i ncreased total l and under tea . Acreage , as a proxy for 
output i ntent i on ,  s howed h i gher growth rates i n  Afr i c a  and Lat i n 
Amer i ca ( Tab l e I � . 3 ) . 
Wh i l e  wor l d acreage i ncreased by 1 percent and 2 . 3  percent 
dur i ng 1 960-70 and 1 970-80 respect i ve l y ,  Afr i can acreage i n  the 
same two per i ods  i ncreased by 7 and 2 . 5  percent , respect i ve ly .  
The h i ghest acreage i ncrease was i n  Lat i n  Amer i c a wi th an an nual  
growth rate of 9 . 5  percent and 4 . 3  percent in the s ame two per i ods , 
respect i ve ly .  
Al though t h e  acreage respon se was a resu l t  of economi c i n ­
cent i ves . l i k e h i gh pr i ces duri ng the l ater part of the 1 950s , other 
factors contri buted to the s l ow growth of acreage i n  the trad i t i onal  
produc i n g countr i es .  For ex amp l e ,  the po l i t i c a l  i ndependence of 
I nd i a i n  1 947 and the accompanyi ng po l i t i ca l  and economi c uncer­
tai nt i es of fore i gn capi ta l  i n vestment in the wake of '' economi c 
n at i onal i sm" associ ated wi th I nd i an i ndependence l ed to the search 
for new growi ng  areas i n  Afri ca and Lat i n  Amer i c a by forei gn i n ­
vestors . 
I ncreases i n  producti on costs , espec i a l l y  l abor costs and 
taxes l ev i ed on exported tea i n  I nd i a and Sri � anka  appeared to be 
h i gher than those i n  Afr i c a .  Hence forei gn cap i tal  for tea produc­
ti on moved i nto Afr i ca  and Lat i n  Amer i ca at a h i gher rate than i n  
the past . 
TABLE I I .  3 
REG IONAL AND WORLD CHANGES I N  THE ACREAGE 
OF TEA PLANTED FROM 1 960 TO 1 980 
Cumul ati ve 
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Annual 
Percentage Percentage 
Regi on/ 
Country 
Worl d 
Afri ca 
As i a  
Lati n Ameri ca 
U . S . S . R .  
1 960-70 
1 0  
70 
42 
95 
20 
Changes 
l 970-80 
23 
25  
1 1  
43 
5 
1 960-70 
Changes 
1970-80 
1 . 0 2 . 3  
7 . 0  2 . 5  
4 . 2  1 . 1 
9 . 5  4 . 3  
2 . 0  0 . 5  
Sources : Cal cul ated from FAQ , Producti on Yearbook - vari ous 
i s sues ; I . T . C . : Annual Bul l eti n of Stati stic s , l98l . 
CHAPTER I l l 
TANZAN IAN TEA PRODUCT ION : SOME PHYS ICAL AND STRUCTURAL 
FACTORS IN TH� DEVELOPMENT OF THE TEA INDUSTRY 
Introduction 
Though tea is among the important export crops of Tanzania , 
production is generally small--about 1 percent of the total world 
output in 1980. Tea is a tropical and sub-tropical crop , and 
thrives well in a number of areas in Tanzania. There is adequate 
rainfall as well as suitable soils in most of the highlands in the 
country. Despite the potential resource availability in these 
areas , tea production traditionally has been done on large planta­
tions generally owned by foreign companies that were predominantly 
of British and Indian origin. However , the changing structural 
pattern that included the introduction of cash crop smallholders 
appears to have been successful at least in the case of tea produc­
tion in the country. The historical and economic aspects that re­
stricted the growth of tea to large plantations in the early period 
prior to independence and the emerging role of the smallholder after 
independence are important in understanding the major characteristics 
of tea production in Tanzania. Knowledge of these aspects is help­
ful in analyzing and comparing smallholder production of tea with 
respect to productivity and competitiveness with plantation tea 
production , especially in the long . run. 
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The Effect of the International Tea Regulation 
Scheme--1 933-1 955 
Tea production has a long history of between 2000 and 3000 
years as a cultivated tropical and subtropical crop in China, but 
its cultivation in the tropical countries such as Tanzania is a 
recent one dating back to the 1 920s. The first tea production on 
a conmercial scale in Tanzania was started by British companies. 
These companies were usually referred to as 11sterl ing 11 companies 
because they were registered in the United Kingdom and were managed 
and controlled, as a rule, in the country of their incorporation. 
Other companies were registered in India, Pakistan, or locally in 
Tanzania and were usually referred to as "non-sterling" companies. 
In 1 924, the first commercial tea estate was established near 
Tukuyu in the Southern Highlands of Tanzania. Another estate was 
established in the Usambara Mountains in northeastern Tanzania in 
1 93 1.  The selection of the two areas was largely because of rela­
tively easy accessibility, the land was previously occupied, and 
the price paid for acquiring the land was low. Tea production then 
spread to other parts of the Southern Highland such as Iringa and 
especially in Mufindi, Lupembe and Luponde in the 1 950s . 
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Though tea production started in the 1 920s, production did 
not increase rapidly. during the period prior to the 1 950s because 
of the quantitative restrictions on exports imposed under the Inter­
national Tea Agreement of 1 933 to which Tanzania was a party. The 
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salient features of the 1 933 Agreement was the prohibition of new 
plantings except under special circumstances, restrictions on 
export of tea seed, and established export quotas for each country . . 
The quotas were based on the maximum volume of exports in any of 
the three years, 1 929-31 , as a 1 1standard11 reference point.1 The re­
strictive nature . of the agreement to which Tanzania and the other 
· East African British Dependencies, Kenya and Uganda, adhered to 
until 1 947, appeared to prevent the growth of the industry prior 
to the 1 950s. Although the regulation scheme had the effect of 
strengthening tea prices by restricting exports, the share of 
profits arising from such arrangements was seen to be unfairly dis­
tributed. The largest exporters-- India, Sri Lanka and Indonesia-­
appeared to be the major beneficiaries based on volume of sales be­
cause they commanded the largest market share which, for example, 
in 1 933 represented approximately 80 percent of the total export 
market. Growing dissatisfaction among small producers with concen­
tration in the tea export market in three countries prompted the 
withdrawal of Tanzania and the other East African countries in 1 947. 
Other reasons for the withdrawal was high tea prices after the war 
which tended to increase production. Such overproduction would have 
led to increased accumulation of tea stocks if Tanzania had remained 
a member of the Agreement. Indian independence in 1 947 raised 
1 v .  o .  Wickizer, Tea Unde r Inte rnational Regulation (Stanford: 
Food Research Institute), p .  73. 
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concern over the securi ty of Bri ti s h  cap i ta l  i nvested i n  the I nd i an 
tea i ndustry because of uncerta i nti es s urroundi ng ri s i ng economi c 
nati onal i sm and h i gh i nci dence of taxati on . Consequently ,  Tanzan i a  
and other East  Afri can countri es under Bri ti s h  rul e were vi ewed by 
Bri ti sh  i nvestors as  provi d i ng a more secure envi ronment than I ndi a .  
The new col on i es . appeared natura l and l ogi ca l  areas for Bri t i s h 
cap i ta l  i nvestment i n  tea producti on as they appa rentl y were much 
more po l i ti ca l ly secure than Ind i a  and l abor was rel ati vel y cheap 
because of few a l ternati ve empl oyment opportun i t i es outs i de of agri ­
cul ture for the l abor force . 
Fi nal ly ,  an important undes i rabl e feature of  the regu l ati on 
scheme for some of the producers l i ke those of East Afri ca was that 
producti on was geared to a common pri ce l evel as the bl enders and 
di stri butors tended to make an i ncreas i ngl y standardi zed product . 
Such  restri ct ions  tended to l ower the pri ces of the qual i ty tea 
genera l ly  produced i n  East Afri ca . Consequently ,  the bl endi ng prac­
tice tended to l ower the profi t margi ns of the h i gh  qua l i ty tea pro­
ducers 2 because the buyers were a l so ma i n ly bl enders and di stri butors 
who del i bera tely man i pul a ted pri ces so that thei r profi ts were mai n­
tai ned . 
The Tanzani a  Tea Authori ty 
The Tanzani a Tea Authori ty (TIA ) was establ i s hed by the Tea 
Ord i nance of June 1 968 , as a corporate body to be resp.ons i bl e  for 
2 I b i d . , p .  85 .  
all aspects of smallholder tea development . The TTA was also re­
sponsible for functions previously performed by the Tanzania Tea 
Board which, since its establishment in 1 962, had been responsible 
for the coordination of tea production and marketing in Tanzania . 
Under the Minister of Agriculture who appoints its members, 
TIA is empowered . to: 
a .  promote, supervise planting, cultivation and harvesting . 
b .  inspect plantations and green leaf . 
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c .  participate in the management and con"trol of tea factories . 
d .  control tea marketing and act as a national marketing 
agent . 
TTA, in its effort to promote smallholder tea production, 
provides extension services to those fanners who are participants in 
the scheme . Usually one field officer to 500 farmers and one 
assistant field officer to 1 00 farmers is considered adequate for 
the extension effort . 
Tea Growing Areas in Tanzania 
There are five main tea growing areas in Tanzania as indi­
cated in Figure 1 1 1 . 1 . Three of these Rungwe, Njombe and Mufindi-­
are located in the Southern Highlands . The fourth one is situated 
in the northeast Usambara Mountains at Amani Lushoto and Korogwe, 
while the fifth one is located in the northwest in Bukoba . Rungwe, 
. Mufindi, and Amani in the Usambara Mountains are the oldest tea 
plantings where cultivation began during the 1 920s and 1 930s . Those 
Fi gure I I I  . 1 . 
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Source : The Worl d Bank , · Tanzania Smal l ho l der Tea Consol i dati on 
Project ,  Report No . 281 4-TA, May 1 980 . 
in Bukoba and Njombe are of more recent origin, having been planted 
after World War I I. 
Rainfall 
Specification of the ideal or average climate that tea re­
quires is diffic�lt, especially with respect to rainfall, because 
the amount of water requirements is influenced by the transpiration 
rate, soil conditions, sunshine and wind factors in the growing 
areas. However, a general consensus among tea scientists is that 
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an annual rainfall of 1 270 millimeters ( 50 inches) is a minimum for 
success in tea growing. While the absolute lower limit of rain- · 
fall is an important factor, no practical upper limit exists. For 
example, tea is grown in Sri Lanka in some districts receiving rain­
fall of over 5080 ITl11 (200 inches). Rainfall intensity and distri­
bution are more critical than the absolute minimum. As indicated 
in Table III.1 the annual rainfall, over at least 1 6  years for which 
records were available, for the three major tea growing areas in 
Rungwe, Bukoba and Njombe ranged between 1 379 mm and 251 8 nm. A 
marked concentration of rainfall occurs from November to May when 
the monthly average rainfall in most cases is above 1 00_ nJll .  Very 
little rain falls during the months from June to October. Crop pro­
duction in the dry months is very low and total annual production 
is correspondingly reduced as the months with low output tend to 
pull down the average. 
TABLE 1 1 1 . 1  
AVERAGE MONTHLY AND AHNUAL RAI HFALL (nm) I N  THE TEA GROWING AREAS OF TANZANIA 
Al ti tude No . Years 
in  lecordt:L 
Station •ters !!I! to 19 Jn. F!!?. March !J?ril *l June Jul,! Aull. �- f!Et. !!!• Dec. To19l 
RUNGWE 
(Mil 1 ;meters ) 
Tukuyu 1 . 534 51 255 224 360 620 344 1 08 76 57 52 50 1 35 2 18 2 . 51 9 
Nda la  1 .600 1 277 308 437 3 78 1 32 56 23 1 1  24 55 2 14  243 2 , 1 58 
Rungwe Estate l ,565 31 253 231 298 386 1 68 69 46 33 28 30 1 55 299 1 ,996 
NJOMBE 
Lupembe Es tate 1 ,600 21 264 26 1 359 309 64 1 0  4 23 37 79 1 39 286 1 ,835 
Luponde Es tate 2 , 232 18  245 226 3 1 3  206 42 7 8 3 4 1 0  75 249 1 ,388 
BUKOBA 
Bukoba 1 ,500 48 1 47 1 63 248 374 3 1 8  85 49 79 1 1 0  '137 182 1 91 2 ,083 
Haruku 1 , 500 1 7  1 58 1 64 228 388 281 67 38 68 1 1 7  1 58 228 1 57 2 ,052 
Katoke 1 ,650 1 8  1 40 1 23 2 1 2  355 1 93 40 22 74 1 01 1 1 5  1 95 209 1 , 779 
USAMBARA 
Jlmbangu lu  1 , 500 41 64 63 1 89 450 543 1 60 1 06 1 06  1 95 1 1 4  1 29 78 2 .  1 97 
Herku lu  1 ,400 1 6  64 56 1 1 5  232 280 1 03 98 82 75 86 1 00 88 1 , 379 
Source : Eas t  African Meterological Offi ce .  
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Temperature 
While rainfall may be a limiting factor in the cultivation 
of tea in Tanzania, it is not the only factor . Prevailing temper­
ature is an additional conditioning factor and here elevation is an 
important characteristic in influencing transpiration losses . The 
minimum altitude . at which tea is grown in Tanzania appears to be 
around 1 400 meters or about 4600 feet above the sea level . In such 
growing areas the altitude is an important aspect in mitigating 
drought conditions because of overcast skies during dry weather and 
occult precipitation in the form of mist . Such occult precipita­
tion can be influenced by the planting of wind belts and shade trees . 
Hursh has strongly emphasized this aspect in _describing tea planting 
in the Southern Highlands of Tanzania . 3 Wind breaks are signifi­
cant because wind is a vital factor in promoting transpiration . 
Eden has shown that at Kericho Tea Research Center, Kenya, during 
windy days the evaporation from a f,ree water surface was increased 
by 45 percent in excess of that of windless days . 4 
At higher altitudes, however, such as those above 2000 mm, 
occasional frost may be an important factor in reducing crop produc­
tion . In general, temperatures below 1 3 °C are likely to be detri­
mental to tea foliage and results in reduced growth . Generally, 
3T .  Eden, Tea (London : Longman, 1 976), p .  8. 
4For examp 1 e, see T. Eden, "Tea and Drought, 1 1  Tea Research 
Insitute of East Africa, 6 (1 �53),  p . 9 .  
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tea grows in areas where temperature variation is small and humidity 
is high for the greater part of the season . 
Soils 
Though climatic factors are important detenninants in the 
growth of tea, s9ils in which tea is grown are also important . Soil 
scientists generally agree that tea grows well in soils that are 
permeable, well drained, with little lime or soda, but with plenty 
of aluminum, iron and manganese . Tea soils must also be moisture 
retentive and have an acid reaction of between pH 4 and s . 5 The pH 
values for soils in the tea growing areas of Tanzania have been 
--- 5 found to range between 5 . 0  and 6 . 0," suggesting that tea grows well 
in moderately acid soils . With rainfall being above 1 720 JT1T1 and 
tea being located in the highlands in most cases, drainage is usually 
not a problem . 
Production 
The production of black tea, the only tea produced in Tanzania , 
was about 1 7,000 tons in 1 980. Tanzania is not a significant pro­
ducer of tea in the world . It produces only 1 percent of total world 
5A pH of 7 indicates that soils are neutral while a value be­
low 7 reflects that soils are acidic . A value above 7 would indicate 
that the soils are alkaline . 
6A.  N .  Smith, "The Chemical and Physical Characteristics of 
Tea Soils, " East African Agricul tural and Forestry Journal , XXVI I I, 
No : 3 (January 1 963) . 
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production and 10 percent of total tea production of East Africa. 7 . 
However, tea is a commodity of increasing importance in the export 
trade. At present, tea is the fifth largest export crop in Tanzania. 
Its importance as a foreign exchange earner at the national level is 
expected to increase as smallholder tea matures. Its importance is 
then likely to h�ve broad ramifications in broadening the export 
base necessary for strengthening the capacity of the country to 
finance a diversified import demand for economic growth. 
Tea Estates 
The long-tenn nature of the crop, the cost of establishing 
it, the specialized techniques of cultivation such as pruning, pluck­
ing, and the need for processing within a short period of time after 
plucking appear to have favored vertically integrated plantation 
production. Empirical evidence suggests that plantations are more 
efficient in achieving maximum output per unit of land than small 
farms. 8 The greatest documented yields per hectare on most tea 
plantations in the tea-producing countries have been on estate si zes 
7Kenya is the largest producer of tea in Africa. It provided 
46 percent of total African tea production in 1 980. East African 
countries--Kenya, Uganda, Tanzania, Malawi and Mozambique--as a 
group provide 80 percent of the tea produced in Africa. This is 
attributed largely to the initial British capital inflow during the 
British colonization in East Africa. 
8G. K. Sarkar, The World Tea Economy (Delhi: Oxford Univer­
sity Press, 1 972), pp. 2l- 22. 
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rangi ng between 200 ha and 600 ha ( 500- 1 500 acres ) . 9 An effi c i ent . 
process i ng factory requi res an annual i ntake of about 450 tons ( 2  
mi l l i on pounds ) o f  green l eaf obta i nabl e from 200 ha and shoul d be 
pl ucked and s uppl i ed from the immedi ate v i c i n i ty as the green l eaf 
is  eas i l y  damaged . Economi c eff ic i ency i n  terms of mi n imum cost 
per un i t  of process i ng output is a l so ach i eved at th i s  prod ucti on 
un i t  s i ze .  
For econom ic  reasons ,  tea produc ti on i n  Tanzani a  was i n i ti a l l y  
based o n  estates owned by pri vate compan i es .  These compan i es were 
mostly Bri ti s h  owned , mi ss i ons and/or cooperati ves such as those i n  
northwest Tanzan i a  where the Bukoba Nat i ve Cooperative Un i on owns a 
proces s i ng factory .  
S i gn i fi cant changes i n  the structure of  the domest i c  tea i n­
dustry have occurred . Two di fferent time peri ods are part i cul arl y 
i mportant .  The f i rst time per i od was the post-war col on i a l  peri od 
duri ng whi c h  Tanzan i a  became a Un i ted Nat ions Trust Terr i tory under 
.Bri ti s h  admi n i s trat i on unti l 1 961 , when Tanzan i a  gai ned i ts pol i ti ca l  
i ndependence . The second time peri od i n  the devel opment of the i n-
dustry was the post- i ndependence period when an i ncrease i n  smal l ­
hol der tea expans i on was supp l emented by forei gn capi ta l  ass i s tance . 
Post-War Col on i a l  Period 
As  refl ected in  Tabl e I I I . 2 , the structural pattern of produc­
tion duri ng the 1 950s was c haracteri zed by estate expans i on .  Tea was 
TABLE 1 1 1 . 2  
TANZAN IA : TOTAL PLANTED TEA HECTARAGE BY PRI VATE , TTA , AND SMALLHOLDERS FOR SELECTED Y EARS 
Ownershil! 
Pri vate Esta tes 
TTA E s tates  
Sma l l ho l ders 
Tota l d 
Percentage of 
Hectarage by : 
moa 
3700 
N i l 
N i l 
3700 
Pr i vate 1 00. 0 
TTA 0. 0 
Sma l l ho l ders o. o 
Hectares {Ha
� 1 U l 9 ob 
7797 9259 
N i l N i l 
60 2665 
7857 1 1 924 
( Percent )  
99. 2 78 . 0  
o. o  0 . 0 
0 . 0  22 . 0 
198()0 
9259 
1 240 
8994 
1 9492 
48 . 0  
6 . 0 
46. 0 
a ITC , Annua l · Bul l eti n of Sta ti s t i cs ,  1 965 , op . c i t .  
Percentage C hange 
i n  Pl anted Hac 
1 950- · 1 960- 1970-
1 960 1 970 1 980 
(Percent) 
66 31 -8 
536 1 1 7 
66 42 43 
bThe Un i ted Republ i c of Tanzan i a ,  Mi ni stry of Agr i cul ture , Pri ce Po l i cy Reconmendati ons 
for the 1 981 -82 Agri cul tural Pri ce Rev i ew Annex 1 0  ( Dar-es - Sa l aam : MOB , R5 , Tabl e 1 . 2 .  
........ °' 
TABLE  1 1 1 . 2  ( Conti nued ) 
cThe percentage change duri ng the ten-year peri ods are the aggregates of year to year 
changes ; that i s ,  the cumu l at i ve sum acro s s  the ten years i n  order to refl ect year to year 
fl uctuations . They shoul d not be compared to those obta i ned from s i mpl e means us i ng the beg i nni ng 
and end val ues . 
dThe l ow percentage change on the total was ca l cul ated from overa l l total s for each year 
and then summed . So i t  woul d refl ect a l ower rate than that for the pri vate estates i n  1 950-60 . 
Th i s  i s  to be expected for the subsequent per iods because pri vate estates  expanded more sl owly  and 
even decl i ned duri ng 1 970-80 . 
....... 
....... 
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grown on alienated land and no attempts were made to induce Africans 
to turn to tea production. During this period, production, as 
measured by factor expansion such as land, doubled and nearly all 
of the expansion came from private companies. Private estates 
represented 99 percent of the total hectarage during the period. 
Smallholders, who were mainly outgrowers adjacent to the estate, 
were insignificant in terms of land under tea. The private estate 
total percentage increase during the period was 66 percent with an 
average annual increase of 6.6 percent. Three factors were signif­
icant in rapid estate expansion in Tanzania during the post-war 
colonial period. Tanzania had abundant resources for tea growing. 
The abundant supply of low-cost labor and land had low opportunity 
costs because of few uses. Third, the withdrawal of Tanzania from 
the International Tea Agreement in 1947 legally permitted the expan­
sion of resources in producing a relatively high quality tea. With 
British companies being the major producers and buyers, market pene­
tration was foreseen as no problem as both interested parties were 
British companies. 
Finally, prices had been relatively stable due to the success­
ful tea regulation scheme started in 1933 and continued �through 1955. 
Because price uncertainty is usually a principal factor in affect­
ing decision making, price stability brought by the scheme improved 
market prospects. With Tanzania and other East African countries 
producing a small proportion of world tea, their impact by increas­
ing output through expansion �f tea hectarage did not likely affect 
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i ndustry stabi l i ty .  The proport ion prod uced by Tanzan i a  and o ther -
East  Afri can countries was about 5 percent a t  the end of the 1 950s 
wi th 80 percen t of total producti on bei ng exported and the rema i n i ng 
20 percent be i ng for l oca l cons umpti on . 
. Pos t- Independence Peri od 
Wi th rapi d es tate expans i on d uri ng the previ ous decade and 
the genera l abs ence of  Afri can parti c i pat ion i n  the c ul ti vat i on of 
tea , the immed i ate post- i ndependence decade experi enced a s l owi ng 
down in the rate of growth of pri vate hectarage by i nc reas i ng onl y 
31 percent between 1 960 and 1 970 ( 3 . 1  percent ann ua l l y )  compared to 
66 percent i n  the prev ious  decade . The s l owdown i n  hec tarage expan­
s i on mi ght have been i nd i cati ve of the fear and uncerta i nty of pri ­
vate i nves tors after Tanzan i a  atta i ned i ts po l i ti ca l  i ndependence 
from Bri ta i n  in 1 961 . 
However , a preponderant s hare of  tea output conti n ued to come 
from the estates . The es tates produced 90 percent  of to ta l  o utput 
i n  1 970. Wh i l e  the sma l l hol der share of hectarage i ncrea sed to 22 
percen t ,  i ts output s hare was j us t  around 1 0  percen t  due to l ow 
yi el ds because mos t  of the sma l l ho l der tea was s t i l l i mmature . Mos t  
of the sma l l hol der schemes l oca ted i n  Rungwe , West Usambara ( Lus hoto 
and Korogwe ) ,  Lupembe and Pahati were provi ded wi th  cred i t  for the 
purchas e of  dri ers amo unti ng to £50 , 000 by the Tanzani an Cooperat i ve 
and Devel opmen t Bank .  Add i ti onal fi na nci ng of  £240 , 000 was a l so 
provi ded for the purchase of tea trans pl an ts , ferti l i zer and prun- . 
i ng kn i ves . 9 
Dec l i ne i n  Estate Expans i on 1 970-80 
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Wh i l e  estate expans i on was s l owly decl i n i ng i n  the tota l 
hectarage i n  the . 1 970s , w ith vi rtua l ly no change i n  the tota l  hectar­
age i n · l 980 compa red to 1 970s , a rea l decl i ne of 8 percent occurred 
i n  the hectarage pl anted by pri vate compani es between these years . 
Th i s  was part ly  caused by the h i gh ferti l i zer pri ces duri ng 1 973-
74 . Though the proporti on of estates i n  terms of tota l hectarage 
pl anted at the end of the 1 970s decl i ned to 48 percent , i ts rel ati ve 
share in the total production rema i ned at 70 percent because of 
l ower sma l l ho l der yi el ds from immature pl ants . 
Sma l l ho l der Expans i on 1 970-80 
The decade of the 1 970s was an important per iod for smal l ­
ho l der tea expan s ion . Sma l l hol der hectarage i ncreased from 2665 to 
8994 between 1 970 and 1 980 , an i ncrease of 1 1 7  percent . Two ma i n  
reasons account for thi s achi evement . Fi rst , external fi nanci ng 
was prov ided by the I nternat iona l  Devel opment Agency ( I DA )  total l i ng . 
U .  S .  $1 0 . 7 mi l l i on .  Th i s  f i nanci ng was a bout 67 percent of the 
total costs of U .  S .  $ 1 6 mi l l i on for the smal l ho l de� tea devel opment 
9The Uni ted Republ i c  of Tanganyi ka ,  Tanganyi ka Fi ve- Year Pl an 
for Economi c and Soc i a l  Devel o ment 1 964- 69 Vol ume I :  Genera l 
Ana lys i s Dar-es- Sa l aam : Gov� . Pri nter , 1 964 , p .  24 . 
project i n  al l the tea-produc i ng areas . The rema i n i ng porti on , 
about U .  S .  $5 . 3  mi l l ion , was fi nanced by the Norweg ian  Agency for 
Devel opment ( NORAD ) and the Tanzan ian government.  NORAD provi ded 
U . S. $1 . 9  mi l l i on , wh i l e  the government of Tanzani a pa id  the re­
mai n i ng U. S. $3 . 5 mi l l ion . 
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Conseq uently ,  forei gn fi nanc ia l  ass i stance and government 
conuni tment l ed to i ncreased smal l ho l der tea producti on . Coupl ed 
wi th the s l owi ng of estate expans i on ,  th i s  effort provi ded an 
important v i abl e cas h  crop a l ternati ve for sma l l ho l der fanners i n  
areas where a l ternati ve cas h  crops are rel ati vely l imi ted due to 
hi gh al ti tudes . Though most of these tea pl ants are sti l l  immature , 
the rol e  of smal l hol der production wi l l  i ncrease i n  the product ion  
of  a cormiodi ty that has tradi ti onal ly been cons i dered an esta te 
crop .  
By 1 980 , smal l hol der share i n  terms of hectarage pl anted 
represented 46 percent of the total l and· under tea . The average 
s i ze of hol di ng per fami ly  rema i ned smal l at about 0 . 3  ha for al l 
the tea-growi ng areas . Tea produced on i ndi v i dual  pl o ts i s  marketed 
to TTA and the pri vate factori es i n  the area . 
The impres s i ve s uccess i n  i ncreas i n g  smal l ho l der hectarage 
has been l argely due to joi nt efforts by TTA , government offi ci a l s ,  
and the wi l l i ngness of farmers to jo i n  the sma l l ho l der tea produc­
t ion effort .  Between 1 972 and 1 980 , the number of smal l ho l ders 
parti c i pati ng i n  the project more than doubl ed .  The number i ncreased 
from 1 2 , 637 to 27 , 736 between . 1 972 and 1 980 for a net i ncrease of 
1 5 , 099 new farmers . Th i s  i ncrease i n  new farmers was h i gher than . 
the 1 2 , 631 TIA had previ ous ly projected . The i ncreased part i c i pa­
tion i s  suggesti ve of farmer i nterest i n  the scheme because  of the 
percei ved hi gher economi c returns that tea prov i des for the smal l ­
ho l der . 
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CHAPTER IV 
THE SMALLHOLDER TEA PRODUCT ION FUNCT ION: 
CONCEPTUAL AND METHODOLOG ICAL ISSUES 
Introduction 
In most independent African countries that aim at some form 
of rapid economic development, attention is being focused on rele­
vant and appropriate forms of farm organization for agricultural 
production for both food and export crops . The traditional planta­
tion system, at one extreme, is being reevaluated, along with 
peasant-type, traditional subsistence farming, at the other end of 
the scale under various social and political conditions. In recent 
years there has been a tendency to examine the potential compati­
bility of the two systems . For example, in Tanzania, partnerships 
among foreign multinational financial institution such as the World 
Bank, NORAD and the Danish International Development Agency (DAN IDA), 
the peasant and the host government have been emerging features in 
the transformation of peasant agriculture. The choice between the 
smallholding and the plantation as forms of agricultural organ�za­
tion of production has been made in many African countries such as 
Tanzania where about half of tea production hecterage is now under 
smallholdings . 
Policymakers usually have three main reasons for seeking the 
most appropriat� form of organization for agricultural production, 
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especially for export crops. Often these reasons that are some-
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times stated as opinions reflect a mixture of values as well as objec­
tive judgement. First, the major reason for seeking an appropriate 
form of agricultural organization of production relates to poverty 
in rural areas. A desire to insure some minimum level of living for 
the majority of farm people is usually a top priority of most govern­
ments. Second, finding combinations of resources that are produc­
tive and then discovering ways to combine them successfully on indi­
vidual farms is a management problem . Third, increasing the economic 
efficiency of the individual farms as individual units and across 
whole farm groups is viewed as a measure of appropriateness of change 
in organizational form . 
Many theoretical and policy issues are involved in identify­
ing the appropriate criteria for classifying farms by organizational 
type. Consequently, a brief rev i ew of the :conceptual issues in­
volved in identifying the smallholder becomes necessary. 
Conceptual Issues 
Theoretical and empircal evidence on smallholder (peasant­
type) agriculture and smallholder development in low-income countries 
reveals that the concept is an ambiguous one. No general consensus 
exists among scholars engaged in studies of smallholders. The defi­
nitional issue may not be crucial in analyzing the production func­
tion because of the assumption that smallholders are generally 
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effi c i ent  i n  a techn i cal  sense of produci ng maxi mum output . 1 How- . 
ever , because of the controvers ia l  nature of the concept among 
d i fferent phys i ca l  and economi c envi ronments , the defi ni tion appl i ed 
i n  th i s  study needed to be s pec i fi ed .  
The Concept o f  Smal l ho l der Agri cul ture 
Four ma i n  var iants . of the smal l hol der can us ual l y  be i denti ­
fi ed i n  the l i terature . 
1 .  Land area per fann as an i ndi cator of s i ze that i s  suf­
fi c i ent to produce produc ts to meet mi n imum surv i val requi rements 
is genera l ly regarded as a suffi ci ent · defi ni t ion  i n  i denti fyi ng sma l l 
farmers . Sheer surv i val domi nates dec i s i on maki ng  i n  s uch economi es . 
However,  where so i l s ,  water ava i l ab i l i ty ,  el evat ion and type 
of fanni ng di ffer among areas , thi s cri teri on i s  l i kel y to resul t i n  
a di fferent acreage for di fferent areas and regi ons . Professor . Lewi s 
suggests that 1 0- 1 2 acres may be used as an economi c mi n imum s i ze 
that woul d provi de above average l iv i n g  i n  the West I ndi es . 2 On the 
other hand,  a 1 00-acre Ma l aya s i an rubber pl antat ion  i s  offi c i a l l y  
1 T .  W .  Shul tz , Transfonni n Tradi ti onal A r icu l ture ( New Haven , 
CT: Ya 1 e Un i vers i ty Pres s ,  1 964 , p .  9 ;  P .  A .  Yotopou os , "On the 
Al l ocat i ve Effic i ency of Reso urce Uti l i zati on i n  Subs i stence Agri cul ­
ture , " i n  B .  F .  Massel ( Ed . ) ,  Food Research I nsti tute Studi es i n  A r i ­
cul tura l Economics,  Trade, and Devel opment ,  V I I I  2 1 968 , 1 25- 1 35 ; 
C .  Nakaj ima , " S ubs i stence and Comnerc i a l  Fami l y  Fanns : Some Theo­
ret i ca l
° 
Model s of Subjecti ve Equi l i bri um , 1 1  i n  C .  E. Wharton ( Ed . ) ,  
Subs i stence Agri cul ture and Economi c Devel opment ( Chi cago : Al di ne 
Publ i s hing Co . ,  1 969) , pp . 1 65- 1 �5 .  
2Quoted by V .  D .  Wi c ki �er , "The Sma l l hol der i n  Tropi cal Export­
Crop Product ion , "  Food Research  I n sti tute Studi es ,  1 ,  No . 1 ( 1 960) : 
49- 50 . 
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defined as a smallholder.3 Experiments have also shown that minimum 
living conditions could be obtained by a farmer holding less than 5 · 
acres.4 An arbitrary size of 1 0  acres has usually been explicitly 
or implicitly in farm management decision-making processes within 
the context of both traditional and transitional agricultural de­
velopment in most African countries. This suggests that the concept 
of smallholder is a relative one but differs from one part of the 
world to another. The concept depends on the relative abundance of 
land, its productivity, and other resources . Where land productiv­
ities vary because of physical differences as well as from varying 
quantities of capital inputs among the farms, land area becomes less 
useful in defining the organizational form of the farming system. 
2. The second criterion sometimes used is annual gross sales. 
For example, a farm with annual gross sales of U. S. $5,000 or less 
is considered a smallholding. The major shortcoming of this criterion, 
apart from being arbitrary, depends on market conditions, such as 
infl ation. As Lin and Emerson pointed out for farms in the USA, 
about 60 percent of the growth in the number of farms with gross 
sales of U. S. $ 1 00,000 and above was due to inflation.5 
3. The third conceptual problem is that pointed out by Harold 
and Johnston in which size was defined in terms of products that would 
3 Ibid. , p. 50. 
5w .  W. Lin and P. M. Emerson, Price Inflation and Chan es in 
Farm Nunbers b Economic Sales CJass U. S. Department o Agriculture, 
E. S. C. s .  Mimeog raph, 977 � 
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be equ i va l ent i n  va l ue to at l east  the wages of a h i red l aborer . 6 
Stanton sta ted that many _ farms exi st wh ich do not meet the cri teri on · 
and thus do not qua l i fy a s  farms . 7 
4 .  The fourth cri teri on i s  the source of l abor .  One defi ­
n i ti on corrmonly used by USDA for a sma l l hol d i ng i s  that based on 
fami ly  l abor : 8 
One operated by a farmer and h i s fami l y  where the farmer 
provi des much of the l abor needed for th e farmi ng opera­
ti ons , makes most of the dec i s i ons , assumes most  of the 
ri s ks and reaps the ga i ns or s uffers the l os ses from those  
dec i s i ons . 9 
Th i s  def i n i t ion di sti ngui shes farms by source of l abor--those  
who rely on fami ly l abo r are expected to d i ffer from those who depend 
on h i red l abor , both i n  the i r  dec i s i ons on al l ocati on s  of l abor and 
in thei r res ponse to i nnovat ion . Rel i ab i l i ty of l abor supply i s  
greater when the farmer depends on h i s/her fami ly  l a bor and usua l l y 
needs to ma ke no dec i s i on wi th respect to s i ze of the l abor force 
wh i ch i s  fi xed . When some of the l abor i s  h i red ,  part of the l abor 
6H .  O. Ca rter and W .  E. Johnston , Farm-S i ze Rel ations h ips ,  
wi th Emphas i s  o n  Ca l i forn i a .  A revi ew of  what i s  known about d i verse 
forces affecti ng fann s i ze and additional research considerations 
(Davi s :  Dept. of Agr1 . Econ . ,  1981) , p .  4.  
7B .  F. Stanton , " Perspect i ves on Farm S i ze , 1 1  American Journa l 
of Agri cul tura l Economi cs , 60 , No . 5 ( 1 978 ) : 727- 737 . 
8u. S .  Department of Agri cul ture , Status o f  the Fami ly Farm : 
A Re}rt to Congress ,  prepared by Donn A .  Reimund (USDA, February 1 978 , pp . 2-3. 
9 Ib i d .  
becomes a variable input . Hiring usually takes place only during 
peak periods imposed by markets . 
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The definition that categorizes farmers into smallholders by . 
the proportion of the total labor that is supplied by the family is 
essentially an analysis of the household-firm . 1 0  Two characteris­
tics of this conceptual analysis which are generally crucial for 
economic theorizing are: 
a .  A part of the output goes to the household; that is, 
the household simply transfers in kind a part of its 
output . 
b .  A part or all of the input comes from the household . 
The consequence of this hybridization is that models of the 
household firm have also become theoretical hybrids of the productive 
firm and the consumer household. This appears to be a major dis­
tinguishing feature of those farmers categorized as smallholders in 
the Tanzanian environment . The household firm then contrasts the 
theory of a "pure firm" which "purchases" almost all its inputs and 
"sells" almost all its output (s) in the market at market prices and 
receives money payments as income. 
In addition to most of the labor being family labor in the 
smallholder fanning system, the survival goal becomes a critical 
factor in the allocation of .family labor . The drive to survive has 
a value in which the household utility function would be an ordered 
1 0R .  K .  Krishna, "Models of the Family Farm," in R .  C .  
Wharton (Ed . ), op . cit . , pp. 185-1 90 . 
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set of goods and services for survival needs . The existence of an 
optimal utility may not always be guaranteed . Hence, insurance 
premiums to safeguard against ris ks as sumes a greater motivational 
role than the economic objective of maximizing profit under a sur­
vival situation . Consequently, the production function associated 
with such behavior may not reveal an effidency objective . 
The criterion of labor source (No . 4 above) is used in this 
study as an operational definition because it is consistent with 
the survival objective in poor agricultural countries like Tanzania. 
To distinguish smallholder fanners in other countries who may use 
family labor for most of their operations from smallholders in 
Tanzania, most of the smallholders in Tanzania are generally tied 
to tribal cultural organizations . 1 1  Tribal organization determines 
social values with respect to division of labor, allocation of re­
sources such as certain tas ks being as signed to women like cooking 
and household cleaning, the distribution of income according to the 
family needs, and certain corrmunal obligations .  This type of farmer 
generally requires significant outside resources in a transition 
stage . As pointed out earlier, over 90 percent of rural fanners are 
smallholders . They appear to be the most neglected sector in the 
process of economic development because government modernization 
efforts have generally been focused in urban areas . 
1 1 The definiti�n may blur the conceptual definition of a 
farm as a unit of inquiry in this study . 
Therefore, an emphasis on family resources and employment as. 
key policy variables in the economic study of smallholder farming 
seems more logical than focusing on land because people and not 
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simple physical resources take final priority. Too little emphasis 
has been given to family labor and management. As the Japanese and 
Dutch have demon�trated, quite different combinations of land, labor, 
and capital from those of countries like the U. S. A .  may be combined 
efficiently by able entrepreneurs in smallholder farming systems . 
Technological Production Possibility (Frontier) 
A production function is a technological relationship confront­
ing a firm in which the entrepreneur chooses factor proportions and 
output level.s . 1 2  Generally the representation of all possible dif­
ferent activities is best described by using the language of set 
theory . For example, the production possibility set for a particular 
firm i, Qi is defined as the set of all activities which are tech­
nologically possible for firm i. It is defined without regard to 
resource availability and prices and describes pure technology . 
Then with Qi as a set of all possible activities for firm i, 
an element of Q is a possible production, a production possibility 
vector, or an input-output vector. For example, in a simple produc­
tion activity, two goods q1 and q2, labor and green tea leaf, respec­
tively, can be represented mathematically as: 
1 2A.  A. Wa 1 ters, "Production and Cost Functions: An Econo­
metric Survey, 11 Econometrica, · 3 1  ( 1 963 } :  1 .  
where 
Q = set of possible activities 
C = "contained in" 
R = Euclidean space valued in real numbers (1 , 2, . . . , m; 
- 1 ,  - 2 ,  . , -m ) 
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m = number of conmodities or dimension of the Euclidean space; 
i.e., the set of all vectors with m components. 
An element of Q consists of a collection of quantities of all 
various goods q, i.e., q E Q, where E = "element of", suggests q .  = 
1 
qm where qi is some amount of good i. By convention, 
If qi < 0, it implies good i is an input in the possible pro­
duction set q. 
If the qi > O, the good is referred to as an output. 
If the two activities are represented geometrically in the 
ordinary Cartesian plane (two · dimensions }, the second quadrant is 
the only quadrant with meaningful economic significance for the two 
goods. Labor is nonpositive to incl ude the possibil ity of no input 
at the origin and output of green leaf is non-negative.1 3  Then one 
gets a production possibility set with the two activities as OBC 
in Figure IV. l . 
If q1 = labor input 
q2 = output, 
1 3J. M. Henderson and R. Q. Quandt, Micro-Economic Theory: 
A Mathematical Approach (2nd Ed.) (New York: McGraw-Hill}, p .  54. 
... ... 
Output of 
Green Leaf 
.... , 
A 
"----------------------0 abor 
Fi g ure I V . l .  Producti on Pos s i b i l i ty Set for Labor and Green 
Tea Leaf .  
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the� the producti on i nput set i s  defi ned as the di fferent quanti ­
ti es of i nput requ i red to produce a g i ven l evel of o utput .  
The production function can thus be  rewri tten i n  set fonn 
us i ng an i nput-output vector as : 
q = ( ql ' q2 ) 
The produ�ti on funct ion defi ned i n  thi s way impl i es two 
93 
cruc i al axi oms requi red for the ex i stence of a product ion functi on . 
F i rs t ,  i t  postul ates that the set i s  c l osed .  That i s , i t  i s  compact 
and has a boundary s uch  as  the one depi cted by the curve OBC i n  
Fi gure I V . l . Each poi nt on the boundary i s  a member of the produc­
tion set .  The boundari es of the production set in  our exampl e s ug­
gests that there are l i mi ts to the amount of l abor ava i l abl e .  I n  
th i s  ca�e, Oq 1 , i s  the phys i o l og i ca l ly  pos s i bl e maxi mum quanti ty o f  
l abor that a n  i ndi v i dual (or fami l y ) can provi de .  For exampl e , 24 
hours per day wou l d  be such a maximum for a worker . Nei ther i nput/ 
output can be i ncreased or decreased i ndefi n i tel y .  Wi th a compact 
set and a l i near function speci fyi ng the fi xed market rate of 
exchange between l abor and output , the sol uti on reaches a maxi mum 
on po i nt B of the boundary as g i ven i n  Fi g ure I V . l . The market rate 
of exchange i s  gi ven by the l i ne AB . Thus the production set ha s a 
boundary po i nt at wh i ch profi ts are maxi mi zed . Al l the other _ .po i nts 
on the production surface OBC are merely  hypothet ica l . They tel l 
us what the output of a fi rm wou l d  have been i f  i t  had found i t  
. profi tab l e  to use the rel evant quanti ti es of the factors . 
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Existence of the Production Function 
The existence of a production function, the physical maxi­
mization of output from given inputs, is generally based on the con� 
vergence of the production function. While the boundaries postulates 
essentially guarantee that any given collection of inputs cannot 
yield an infinite quantity of output, much of competitive economics 
depends on a more restrictive condition than that of being compact 
and bounded , namely the convexity axion. 1 4  The major advantage of 
convexity assumptions is that they guarantee the existence of a 
price sys�em that is necessary for efficient decentralized decision 
making . 1 5  The convexity axioms imply the existence of positive price 
vectors necessary to achieve an optimal output from given input 
vectors. In a market economy, this physical maximization of output 
can be viewed as the first of the prerequisites for profit maximiza­
tion by guaranteeing that the production function has an upper bound 
which may or may not be feasible in a sense of economic efficiency. 
That is, the · marginal value product of an input must at least be 
equal to its marginal factor cost. These convexity axioms have pro­
vided significant information about the market behavior of the 
profit maximizing firm. Responsiveness of the firm to price changes 
1 4K. J. Arrow and G. Debreu, 11 Existence of an Equilibrium for 
a Competitive Economy," Econometrica, 22 (1 954): 265-289. 
1 5J. D. Koopmans, Three Essays on the State of Economic 
Science (New York: McGraw-Hill , 1957) , p .  54. 
in both input and output markets has been studied extensively using 
production functions based on convex properties. Perhaps the con­
vexity and boundedness properties of the production function have 
enabled the detennination of classical equilibrium of individual 
firms in a competitive market system to be optimal (unique) in the 
Pareto sense. T�at is, no reallocation of resources can improve 
the position of an individual firm without making at least one in­
dividual firm worse off. Conversely, every Pareto optimal resource 
allocation can be realized by a competitive equilibrium. 
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The mathematical technique that uses the set theoretic approach 
to represent technological possibilities is a comprehensive one in 
the analysis of production. However, it is somewhat general for 
practical and for some theoretical applications . The set must be 
restricted and specialized. One such specialized concept is the pro­
duction function. 
The traditional approach to the theory of the firm has been to 
specify the production function which describes the maximum output 
that can be obtained with existing technological knowl edge and with 
given quantities of inputs. For a firm producing more than one com­
modity, as in joint output, the production function describes the 
maximum value of one particular output as a function of quantities 
of inputs with all other outputs held constant. 
The production function defined in the traditional way de­
scribes only efficient techniques. Consequently, each firm in the 
industry is on its equilibriu� position on the same expansion path. 
However, no justification exists for extending the productivity 
principle, maximum output per variable input, from the individual 
finn to the industry because the general equilibrium concept is a 
static notion . 1 6  The notion is based on the assumption of fixed 
quantities of productive resources . This sugg�sts that an indi­
vidual firm may obtain an increment of some factor by bidding it 
· away from another firm to increase its output . To the expanding 
firm it makes no difference whether the newly acquired increment is 
newly created, thereby suggesting an increase in the total supply 
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of the resource, or whether it is acquired at the expense of other 
firms . The source of acquired increment is extremely important to 
the other firms whose output would be affected and is  apparent from 
the general equilibrium theory. If an increase in the total industry 
output occurs, then static conditions have been temporarily disturbed 
while the adjustment process is taking place to the new conditions. 
This motion is quite familiar in agricultural development where there 
are "progressive," � ·average," and "less progressive" fanners. When 
the increment in the newly acquired factor reflects an increase in  
the total industry output, then the adjustment to equilibrium condi­
tions is a dynamic one in the sense that a new equilibrium at a 
hi gher output is now obtained. 
The consequence of different output levels for individual firms 
implies that the input (s )-output (s) of each firm cannot be on the same 
1 60. Durrand, "Some Thoughts on Marginal Producti vity with 
Special Reference to Prof. Douglas ' Analysis," Journal of Political 
Economy, 45 ( 1 937):  746 . 
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expans i on path even wi th the ass umption of perfect competi tion i n  
both product and factor markets because of the " entrepreneuri al  
factor . 1 1 1 7  Th i s  management capaci ty ( superv i s i on and coord i natio n ) . 
and ri s k  or uncerta i nty-beari ng ab i l i ty are attri butes whi ch are 
uni que to each fi rm and do not have a mar ket pri ce s i nce they have 
no use to other fi rms . The production  function of an i ndi v i dua l 
fi rm cannot be homogeneous of fi rst degree i n  i nputs because the 
entrepreneuria l  capaci ty of the i nd i v i dual  fi nn ( farmer ) i s  l imi ted . 
I f  entrepreneuri a l  capac i ty i s  not important, then homogeneous pro­
duction functi ons wou l d imply no l im i t to the s i ze of the fi rm_. 1 8  
The impl i cati on  o f  di fferent entrepreneuri a l  capac i t i es i s  
tha t firms wi l l  not be on the same expans ion path at l east for 
Tan zan ia  sma l l ho l der tea production . I f  Tanzani an  sma l l ho l der farmers 
are faced wi th a fa i r ly competi ti ve i nput market and recei ve a fi xed 
price for thei r product because TTA i s  the only . buyer ( a  monopson­
i stic  product market ) ,  then rati onal smal l ho l der tea producers wou l d 
a l l ocate the i r  resources to maximi ze net return . For tree crops 
such as tea , the product wi l l  have a di fferent va l ue prior to maturi ty . 
Hence a stream of di fferent outputs i s  produced over time . Output 
can be represented as 
1 7M .  Fri edman , Pri ce Theory ( Chi cago : Al di ne Publ i s h i ng Co . ,  
1 976) , p. 1 06 ;  N .  Ka l dor , 11The Equ i l i bri um of the Fi rm , " Economi c 
Journa l , 44 ( 1 934 ) : 67- 68 . 
1 8Fri edman , op .  c i t .  
where 
I V . l 
QT
= tota l o utput from fi rst production of green l eaf to 
maturi ty ,  
q3 , q4 , . • •  q9 
= quanti ty of green l eaf dur i ng i ndi v i dua l 
year� from year 3 through year 9 , respecti vely .  
Vi ewi ng the same commodi ty at two or more d i fferent po i nts i n  time 
can be regarded as two or more di fferent conmodi ti es . The concept 
of mul ti - period products or mul ti -po i nt outputs becomes rel evant . 
Hence ,  a fi n i te n umber of  conmodi ti es ex i s ts when the concept i s  
extended to i ncl ude tempora l spec i fi cation and i s  i n  the Arrow­
Debreu 1 9  spi ri t only i n  that i ntertemporal ana lys i s  i s  used to d i f­
ferent iate conmodi t i es .  I t  d i ffers from the Arrow- Debreu ana lys i s 
i n  tha t the di fferentiat ion i s  restri cted to one conmodi ty wh i l e  
Arrow- Debreu expl a i n  the various commodi ti es i n  the economy . I n  
b�th cases , the product has a beg i nn i ng and a n  end--a fi n i te number 
of conmodi ti es . 
Theo reti ca l ly ,  a max imi z i ng i ndi v i dua l  wou l d  maxi mi ze the 
di scounted future val ues of  net va l ue product .  Wi th a constant 
pri ce, the maximi zation probl em woul d be : 
where 
n 
NVP = � [TVPt - TFCt] ( 1  + r )
- t  
p t=l 
NVP = present va l ue of net val ue prod uct p 
1 9K. Arrow and G. Debreu , op . c i t .  
I V . 2 
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and 
where 
TVPt 
= total va l ue product i n  period t 
TFCt = total factor cost i n  per iod t 
t = 1 ,  • . . , n time per i ods 
Pt
= price of output in peri od t (ass umed constant here ) 
f = functional notati on  to depi ct the producti on function 
Xk 
= quanti ty of vari abl e  i nput k used i n  period t, 
k = 1 ,  . . .  , m i nputs 
bk = pri ce of i nput k i n the t- th time period (market , i n­. t 
puted or admi n i s trati vely set )  
r = di scount factor refl ecti ng time preference for money 
wi th i ts va l ue O < r < 1 .  
Then , the fi rst-order optimi z i ng condi ti ons wou l d be 
� f aTVPt 
t= l [ axkt 
I V . 3 
which  becomes 
where 
n 
E [MVPx - MFCx ] ( 1  + r )
- t = O 
t=l kt kt 
MVPX = marg i na l  va l ue product of i nput k i n peri od t 
kt 
MFCX = marg i na l  fact9r cost of i nput k i n peri od t .  
kt 
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Provided the second order conditions are fulfilled, the optimal solu­
tion is guaranteed when the present value product equals present 
value of marginal factor cost . This implies that 
n n 
r MVPX ( 1  + r)
-t = t MFCx (1 + r)-t I V . 4 
t=l kt t=l kt 
for k input wher� k = 1 ,  . . . , m. 
The traditional producti_on function that presupposes a physical 
maximization of output from given inputs implies that all farmers have 
the same entrepreneurial capacity with respect to future prices and 
psychological makeup to assess the appropriate discount rate as given 
in equation IV.2 . · Then there is a justification to assume that the 
production function is on the same expansion path as postulated by 
traditional economic theory of the firm . 
Most of the fanners ·in Tanzania are poor and the market struc­
ture is fairly imperfect with respect to infonnation and institutional 
constraints such as poor credit facilities . Achieving the optimality 
postulates in the Pareto sense is seriously open to question . Allo-
cative inefficiencies are likely which result in welfare losses . 
Then the observations reflecting the production function of all 
smallholder fanners in tea production would be a scatter of observa­
tions on the production surface . The justification for such a 
hypothesis is partly based on previous e xperience of cash production 
in the areas under study . 
The Lupembe area e xperienced on economic coffee failure re­
sulting from low prices in th� 1 950s . Consequently , coffee 
· 1 01 
production (a perennial crop) was abandoned . Though coffee is now 
being revived in recent years, it is no longer an important crop in 
the area . Naturally, some of the farmers growing tea are likely to 
be rather pessimistic about the future prices of tea because of 
historical experience for similar crops like coffee . 
As tea is a multi-period product, its yields are likely to 
vary among individual farmers depending upon cultural practices like 
planting and pruning operations which are likely to affect tea yields . 
The result of different individual future expectations of crop 
profitability are likely to be reflected in different yield paths 
such as those shown in Figure IV . 2  with the yield curves for four 
firms, a1 -a4 . Lamb, in his observation of smallholder tea production 
in Sri Lanka, concurs with this yi�eld pattern . 20 He remarked that 
experience seems to suggest that with massive expansion of tea pro­
duction by smallholders (single proprietors or farm household units), 
returns per unit of land normally fall far below returns for the 
plantations . The major reason, in the first place, for the lower 
output per unit of land of smallholders is the lack of managerial 
competence . Also, with tea being a new crop, they are without pre­
vious experience in many cases . The different production units 
(firms) are likely to be operating on different production functions 
especially when cross-sectional data are used as in this study . 
20J .  Lamb, "Tea as a Crop for Smallholders in Ceylon," World 
Crops, 6 (No . 5) (May 1 954) : 206-207 . 
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Economi c Spec i ficati on of the Product i on Functi on 
The Probl em of Logi c 
One probl em of pl ann i ng product ion res earch i s  spec i fyi ng the 
product ion function i n  an economi c sense . The economi c production 
funct ion i s  one wh i ch refl ects the " true" structure of the produc­
ti on process i n  an analyti ca l economi c sense . Before es timati ng a 
production functi on , one has to ma ke severa l cho i ces as to what wi l l 
be estimated and how . 21 Ideal ly ,  correct answers to these questi ons 
l i e in the economi c ,  b io l og i ca l , and/or phys i ca l  l og ic  underlyi ng 
the product ion proces s .  I n  such terms , a g i ven production process 
has an "approximate " functi onal representati on i nvo l v i ng a set of -
vari abl es g i ven as a s i ng l e or s imul taneous set of equa tions . Eco­
nomi c l og i c  prov ides the conceptua l framework of the prod ucti on 
process i n  terms of the economi c theory .  Al l rel evant i nformation 
i s  not known wi th certa i nty , espec i a l ly i n  the i nsti tut iona l  envi ron­
ment in wh ich  the economic agents ( producers and consumers ) opera te 
wi th i nadequate i nfonnation . Informat ion i s  i ncompl ete regardi ng 
economi c vari�b l es as wel l as the l og i c  of the entrepreneur ia l  
dec i s ion ma ki ng processes . The probl em of economi c l og i c  us i ng i n­
compl ete i nfonnat ion i s  a l so compounded when bio l ogi ca l  l og i c  sugges ts 
that the b io l og i ca l  processes are not compl etely known . Th i s  i s  
genera l ly  true i n  cases where the underl yi ng l og i c  i nvol ves such 
21 E .  O .  Heady and J .  Di l l on , A�ri cul tural Producti on Functi ons (Ames : Iowa State Uni vers i ty Press ,  962) , p .  1 95. 
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phenomenon as plant cell mechanisms, photosynthesis, and nutrient 
absorption. Consequently, omissions of unobserved, but relevant 
variable factors that affect the biological or physical production 
function: likely occur . Such is likely in tea production where the 
biological process is not fully understood . 22 The result - of esti­
mating such a production function is one of getting biased esti­
mates23 resulting from specification error . That is, when the 
model specified to estimate the production function is inadequate 
in terms of logic and appropriate functional relationships, such 
bias can occur . 
However, because of. practical research problems such as 
limited time and money, "hybrid average" production functions have 
generally been used such as in the use of cross sectional data in the 
estimation of the smallholder tea production function in this study. 
The production function estimated from such cross sectional data is 
different from the production function encountered in economic theory . 
It represents an 11inter-firm 11 rather than the "intra-firm" production 
22see , for example, T .  Eden, Tea (3rd Ed . )  (London: Longman, 
1 976) . 
23z. Gril iches, "Specification Bias in Estimates of Production 
Functions," Journal of Farm Economics, 39 (1 957): 8-20; J .  Johnston, 
Econometric Methods (2nd Ed . ) (New York: McGraw-Hill, 1 972), p .  1 68; 
Y .  Mundlak, "Empirical Production Functions Free of Management Bias, 1 1  
Journal of Farm Economics, 45 (1 961 ): 44-56 . 
wh i ch depi cts the theoreti ca l ly correct producti on surface a l ong 
wh i ch a l l fi rms woul d tend to move . 24 
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An i nterfi rm product ion functi on ( i n  i ts cross- secti ona l  
vari ant used in  thi s study) g i ves the rel ati ons hi p between the out­
put of any fi rm (among those i ncl uded i n  the study )  and the quanti ­
ti es of the factors that i t  actual ly uses . I t  i s  thus an "average" 
product i on function refl ecti ng the l ocus of the output and factor 
quanti ti es of a l l the fi rms i ncl uded i n  the study . I t  was assumed 
that these quanti t ies are the profi t-maximi zi ng quanti ti es . 25 The 
"average" production function i s  an ambi guous co ncept i n  the sense 
tha t it does not say what the word "average" refers to . Though 
there is cons i derabl e debate in the l i terature about the defi ni ti on 
of the " average" production function , 26 the assumption i n  thi s 
study was that fi rms use average technol ogy . 27 To the extent that 
the estimated production function i s  an average one ( hybri d ) ,  i t  i s  
sti l l us efu l . Intu i t i vel y ,  fi rms are l i kely to move al ong the 
average ( hybri d )  surface rather than the theoreti cal l y  correct product 
24M .  Bronfenbrenner , " Producti on Functions ; Cobb- Dougl as , 
" l nterfi rm ,  I ntraf irm , 11 Econometri ca , 1 2  ( 1 944 ) : 36- 37 ;  M .  W .  Reder , 
"An Al ternati ve Interpretation of the Co bb- Dougl as Function , 11 
Econometri ca ,  6 ( 1 938 ) :  1 43- 1 53 .  
25 Ib i d .  
26H .  Menders ha usen , "On the S i gn i f i cance of Professor Dougl as ' 
Production Funct ion , 11 Econometrica , 6 ( 1 938) : 1 43- 1 53 .  
27see for exampl e d i scuss ion by D .  I .  Ai gner a nd  S .  F .  Chu ,  
"On Estimati ng the I ndustry Production Function , "  Ameri can Economi c 
Rev i ew ,  LVI I I ,  No . 4 ( 1 968 ) :  826-839 . 
surface. With respect to policy issues, the hybrid production 
function is of interest in that it depicts a growth path of the 
input-output relationships of the firm over time. 
Choice of Variables 
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Generally, the construction of econometric models indicates 
. that, due to the hybrid nature of such models, the researcher has to 
compromise between what is practical, in terms of data availability, 
the resources available for estimation, and theoretically ideal 
models. Also, the number of variables is limited by ease of manage­
ment both in terms of estimation and . of testing hypotheses. This 
study contains nine variables which are considered as depicting the 
input-output relationships of smallholder tea production in Tanzania. 
The short-run conceptual production function (input-output 
relationship) for the production process for a smallholder tea farmer 
was represented in a general form as: 
where 
• • • ' Xg .) 
J 
I V . 5 
Q . = output of green leaf measured in kilograms per year for 
J 
the j-th farm 
x1 . = labor spent in tea production in mandays per farm per 
J 
year 
x2 . = land area under tea cultivation in acres 
J 
x3 . = bush population or number of trees per farm 
J 
x
4 . = tools and equipment in shs per fann per year 
J 
X5 . 
= fert i l i zer and i nsecti c i de expenses i n  shs per farm 
J 
per year 
x6 . 
= zero-one dunmy vari abl e for househol d head educa ti on 
J 
at l east at the primary educati on l evel 
x7 . =. zero-one dummy vari abl e fo r househo l d head w ith no 
J 
forma 1 education 
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x
8 . = zero-one dunmy vari abl e for farmer perception of l ocal 
J 
tea process i ng pl ant capaci ty-- i nadequate capaci ty 
x
9 _ = zero-one durTITly vari abl e for fa rmer percepti on of l ocal 
J 
tea process i ng pl ant- -adequate capac i ty .  
Meas urement of  Economi c Variabl es 
Output . The measure of output used was i n  terms of the 
phys i ca l  un i ts , green l eaf in ki l ograms , wh i c h  i s  a standard pract i ce 
of measur i ng green l eaf at the marketi ng po i nt ,  the v i l l age center. 
A meas ure of output in phys i ca l  un i ts was appropr i ate in thfs ca se 
beca use green l eaf output  is  a homogeneous product and measurabl e i n  
phys i cal terms . Beca use the concepts of producti v i ty and the produc­
tion funct ion are bas i ca l ly  i n  terms of phys i ca l  uni ts , the mea sure 
conforms to the tradi ti ona l concept of the producti on function . I n  
pract ice , however , a wi del y used i nd i cator of phys i cal output i s  net 
va l ue product ( gros s val ue product l ess vari abl e factor cos ts ) . 28 
28The concept is useful in the determi na ti on of marg i nal va l ues 
as a common denomi nator . Th i s  can be compared to resource cost .  Th i s  
approach i s  useful i n  eval uati ng resource rea l l ocation effi c i ency 
among enterpri ses . 
. 108 
Because the data were from cro's s-sectional observations, the problem 
of price variation was absent when net return is used as a measure 
of . gross economic performance. 
Labor. Labor is a primary input in that it is not produced 
like capital equipment. In traditional, as well as in smallholder 
cash crop African agriculture, labor is the most important input and 
accounts usually for over three quarters of the total cost (actual 
or implicit as an opportunity cos t) of production. 29 However, con­
siderable controversy exis ts over its empirical measurement, especi­
ally during the 1960s with conceptual problems such as disguised un­
employment and underemployment. These aspects are no longer popular 
theoretical concepts because the criteria of peak labor need is more 
relevant in the sense that this need is an operative cons traint in 
African farming sys tems . 30 
Two approaches to measure labor input are manhours and mandays. 
The firs t measurement requires records of hours of work which are 
generally not available because most farmers do not possess clocks 
or watches. So this approach is usually considered an impractical 
290. S. C .  Spencer, "Micro-Level Fann Management and Produc­
tion Economics Research Among Traditional African Farmers: Lessons 
from Sierra Leone," African Rural Em lo ent Stud Pa er, No. 3 
(Eas t Lansing: Michigan State Uni versity , 1972 , p. 12. 
30eyerlee and C. K. Eischer, "Rural Employment, Migration and 
Economic Development: Theoretical Issues and Empirical Evidence from 
Africa," African Rura 1 Em 1 o ent Stud Pa er , No. 1 (Eas t Lansing: 
" Michigan State Un1 vers 1 ty, Septem er 972 . 
method. The second reason for not using manhours is that hired 
labor is usually paid by the day and not by the hour. The second 
approach to measuring labor input is to use mandays. The working 
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day is a given part of the cultural pattern of the society. Further­
more, farm workers, whenever hired, are paid by the day and not by 
the hour. The concept of labor used in this study was the actual 
number of days worked rather than the available labor. 
Standardizing labor input: man-equivalent. Many management 
decisions in farming are made with due regard to the family situa­
tion in the context of a family firm. Usually, under given farm 
resources, one of the most important decision variables concerns the 
input of available family labor in the farm operation. As a house­
hold, the size of the family is fixed, at least in the short run, 
but the supply of effort by individual family members might be varied 
by their own choice, 3 1  among other reasons, and this labor becomes a 
variable factor. Generally, the critical determinants of changes in 
the output levels of plucked green leaf hinge on family labor. The 
supply of effort by individual family members is in turn determined 
by relative values attached to leisure and material goods which may 
be earned or produced by the transformation of their labor into pro­
ductive processes . 
3 1  E. D. Domar, "The Soviet Collective Farm as a Producer Co­
operative," American Economic Review, LVI, 4 ( 1 966): 735- 749. 
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I n  both cases , fami ly and hi red l abor , the l abor i nput con- . 
s i sted of adul t ma l e ,  adu l t fema l e ,  and chi l d  l abor . Hence , express :  
i ng di fferent l abor i nto standardi zed quanti ti es for compari son 
purposes became neces sa ry .  The theoreti ca l bas i s  for s uch standard­
i zation  is genera l ly  based on the rel ati onsh i ps among the various 
ki nds of  l abor wi th regard to s ki l l ,  sex and age . One assumpti on i s  
that s ki l l s  are homogeneous among vari ous age or sex groups . Th i s  
ass umption i s  reasonabl e  i n  that most rural workers perform s impl e 
agricu l tural operati o_ns and have l i ttl e or no a l ternati ves for non­
agri cu l tural empl oyment . 
Convers ion  of di fferent categori es of l abor i nto man­
equ i val ents requ i res appropriate wei ghts . Cons i derabl e controversy 
i s  present i n  the l i teratu re as to the appropri ate wei ghts . Deci ­
s i ons to adopt one type of  wei ghts over others have l argely been 
arb i trary .  I n  th i s  study , two assumptions were made i n  determi n i ng 
wei ghts : 
1 .  Phys i ca l  l abor producti vi ty i s  i ni ti a l ly pos i ti vely corre­
l ated wi th age up to a certa i n  age after whi ch producti v i ty dec l i nes -­
the reti rement ages of 60 for men and 64 for women i n  Tanzani a are 
cons i dered to represent the beg i nni ng of a decl i ne i n  producti v i ty 
wi th age and negati vely correl ated thereafter w i th age . The l arges t 
rate of i ncrease i n  producti vi ty occurs up to age 1 6 years and tends 
to fl atten , but remai ns pos i ti ve after that age . 
2 .  The phys i cal  producti v i ty of women i s  l ower than tha t of 
men . 
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These assumpti ons are s imi l a r  i n  pr i nc i pl e  to those of 
Col l i nson • s 32 but di ffer in the adopted we i ght because h i s we i ghts 
are deta i l ed and rather di ff icul t to apply . 33 Any prec i s i on gai ned · 
by th i s  method i s  probab ly not s i gn i fi cant i n  affecti ng the res ul ts 
because the di fferences in h i s  wei ghts and the ones used i n  th i s  
s tudy are not great .  The we i ghts used here are s imi l ar to those 
adopted by Nonnan i n  h i s  study of  fann management i n  Northern 
N
" . 34 1 ger1 a .  
Labor GrouQ Age Man- Egu i val ent (ME) 
Ch i l dren 7- 1 5  . 50 
Femal e Adul ts 1 6- 64 . 7 5 
Ma l e  Adul ts 1 6- 60 1 . 00 
Femal e Adul ts 65 or More . 50 
Mal e  Adu l ts 61 or More . 50 
_S_uc.h ari th_meti c  we i ghts are s impl e i n  mak i ng each fa� re­
ce i ve equal we i gh t .  S imi l ar we i ghts ha ve been used by the Worl d 
32M .  P . Col l i nson , Farm Management i n  Peasant A ri cul ture , A 
Handbook for Rural  Devel o ment Plannin  in Afri ca New York : Praeger 
Publ i shers , 1 972 , p .  1 5 .  
33one can j us ti fiably argue that pl uck i ng operati ons ·are not 
hard so as to requ i re phys i cal  exertion . Experi ences from crops 
such as tobacco do suggest that women do as  much work as men . How­
ever, i n  the Afri can context , where househol d chores are general ly 
done by women , one may al so argue that by the ti me they arri ve on 
the farm ,  they may not compare wi th men . 
340 .  W .  Norman ,  Methodol o  and Probl ems o f  Farm Mana ement 
Investi at ions : Ex er iences rom Northern Ni  eri a East Lan s i ng :  
Mi c 1 gan State Un 1 vers 1 ty ,  9 3 .  
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Bank  i n  the appra i sa l  of the smal l ho l der tea project i n  the area . 3� 
The standard i zati on of l abor that assumes homogeneous l abor 
has one major drawback .  I t  does not take i nto account the i ntens i ty 
of i ndi v i dual workers such as the endurance of effort. Th is aspec t 
was not taken i nto account because of the l ack of data and of an 
appropri ate cardj nal measure .  However , in norma l years , such as 
the one under study ,  d i fferences in the i ntens i ty of effort is not 
l i kely to affect the measure of th i s  vari abl e because . i t  i s  assumed 
that normal i ntens i ty i s  used . It i s  on ly i n  abnonnal ly  prosperous 
years that h i gher i ntens i ty becomes necessa ry in "exces s i ve" pl uck­
ing that th i s  i tem becomes rel evant .  
Land .  Land i s  a un i que factor of production in  havi ng a number 
of properties not pos sessed by other factors i n  agri cul ture or non­
agri cul ture . These cha racter i st i cs are the l ega l descri pti on wh i ch  
identi f ies a parti cul ar l oca tion , s i ze and/or shape i n  order to d i s­
ti ngu i sh i t  from another area . Land as space i s  irrmobi l e  i n  that 
i t  cannot be moved to comb i ne w i th other factors of producti on . Each 
fann i s  un i que w i th respect to qual i tati ve aspects such as so i l , 
l ocation and access i b i l i ty ;  these have l ong been recogn i zed by 
Ri cardo . 36 Because of qual i tati ve di fferences , l and cannot  eas i l y  
35The Worl d Ban k ,  Tan zan i a  Smal l hol der Tea Consol i dati on 
Project : Staff Appra i sa l  Report, Report No . 281 4-TA (May 1 980) . 
360 .  R icardo , The Pri nc ipl es of Po l i ti cal  Economy, Vol . 1 ,  
P .  Sraffa and M .  H .  Dol l (Eds . ) ,  p .  67. 
· 1 1 3  
be substitutable like other factors of production and therefore is . 
a specialized factor of production. 
Using size as a proxy for the quantity of land has been a 
subject of considerable debate in the economic literature. Hawtrey 
argues for the exclusion of land as a factor of production because 
it has no market . price when it is not traded in the market place.37 
Consequently, it has no market value. The theoretical ground for 
such a conclusion appears to be based on marginal productivity 
theory in which land is treated as a fixed factor with no marginal 
productiv1 ty. However, the Ricardian concepts of rent is based on 
differential rent which pres umes that land is abundant and fertile ­
so as to have no rent if only productive and fertile land is culti- . 
vated. Ricardian rent arises only where qualitative differences in 
the land exists so that land receives the remainder of the product 
above· the marginal productivities of the other variable factors 
employed on the poor land.38 
Whether land receives residual return or has no marginal pro� 
ductivity of i ts own i s  really an uni mportant one. The di fference 
i s  really an apparent one because it is assumed that there is no 
way of acquiring additional land. Clark has argued that the 
37 R. Hawtrey, 11 Production Functions and Land: A New Approach, 11 
Economic Journal, 70 (1960 ) :  1 1 4-1 24. 
380. Ricardo, op. cit. 
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producer who secures additional land (as in the Ricardian case of 
boundless or elastic supply of land) to utilize with given resources., 
it is likely to be freed from the diminishing returns to which he 
has been subject and yield would be increased.39 This increase in 
the marginal product of land is mathematically identical with the 
residual share found in the traditional way. In the case of Njombe, 
with a population density of about 23 persons per square mile and 
with estimated arable land for both tea and other crops of 7681 sq 
km and only 748 sq km cultivated (1 0 percent) at present, a poten­
tial opportunity exists for expanding area under tea before the 
quantity of land becomes a significant constraint to tea production. 
Therefore, land size variation is a critical factor in affecting the 
total output of green leaf. 
Another method of valuing land is by a capitalization method 
which is a ratio of net return to an appropriate discount factor. 
As an income earning factor, use value that may or may not be imputed 
is used rather than the market price. This method is perhaps more 
appropriate in areas such as Tanzania where land is generally owned 
by the government . Under this particular situation, land would not 
have a meaningful supply curve. A serious drawback of the capital­
ization method in land valuation is the selection of the appropriate 
discount factor. These practical problems with land valuation pre­
vented distinction of land by quality and led to a simple size 
measure for quantity of land in this study. 
39J. M. Clark, " Inductive Evidence on Marginal Productivity," 
American Economic Review, 18  (1 928): 457. 
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Bush popul ation . Whi l e  the quanti ty of l and i s  a proxy for . 
l and i nput ,  i t  does not measure the pl anti ng dens i ty of i nd i vi dual 
trees or bus hes on each farm . Because the number of i ndi v i dua l 
trees on a farm i s  a refl ecti on of s pac i ng ,  popul ation dens i ty of 
trees is cri t i ca l  in determi n i ng y iel d per land area . The c l oser 
the trees are pl �nted ( i . e . , over some range of bush popu l ation ) ,  
the hi gher the output of tea per l and area . The output of each 
fann does not on ly  depend on the pl ant popul ati on bu t al so on age 
of the pl ant .  Younger and i mmatu re trees are l i kel y to have l ower 
yi el ds than mature ones . 
Too l s and equ ipment expenses . Though tea operati ons are 
genera l ly  l abor i ntens i ve ,  a number of i tems are req ui red to perfonn 
the vari ous tas ks effi c i ently .  Among the major cap i ta l  i tems , tool s 
and equ i pment requ i red are prun i ng  kn i ves , matchet , axe , hoes , pl uck­
i ng baskets , p l uck i ng  caps and pl ucki ng coats . These i tems repre­
sent a sma l l proporti on of the total cos ts and the i r  aggregati on 
woul d not present seri ous probl ems . I deal ly ,  the concept of the 
amount of cap i ta l  empl oyed correspondi ng to the servi ces provi ded 
i s  genera l l y  accepted . However , i n  practi ce , emp i ri cal studi es have 
used the concept of net capi ta l ; that i s ,  gross capi ta l l es s  depre­
c i ati on ( Cobb- Dougl as ) . 40 Th i s  concept , though used here , suffers 
40c .  W. Cobb and P. H .  Dougl as , 1 1A Theory of Production , "  
Ameri can Economi c Rev i ew ,  18  ( 1 928) : 1 39- 1 65 , c l early  po i nted out  
the probl ems of us i ng book va l ue and  the i deal measure of  capi tal . 
Ideal l y  capi tal shoul d refl ect annual i n put rather than net i nves tment .  
If they are perfectly correl ated , it woul d pose  no prob l em except i n  
the i nterpretation o f  the esti mates . 
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from one major probl em . I t  refl ec ts age of the equi pment rather 
than a decl i ne  in effi ci ency as the equ i pment ages . The assumpti on 
i s  that ol der equ i pment when pl aced in servi ce wi th new equ i pment 
woul d provide the same serv ices at the same rates . 
However, the approach that uses net capi ta l  ( book va l ue l ess 
depreci ati on ) has been a standard practi ce used in the mea surement  
of  capi ta l . The boo k va l ue refl ects the acqu i s i tion pri ce and does 
not account for any pri ce changes that mi ght have taken pl ace . 
S i nce most of the tool s were estimated to have an average l i fe of 
three years , the pri ce effect is not expected to affec t s i gn i fi cantly 
the preci s ion of the var i abl e because capi ta l represents a smal l 
fraction of the total i nput cos ts . Therefore , no attempt was made 
to adj ust th i s  factor for any changes i n  capi tal va l ues . Because 
deprec i ati on i s  a noncash expense and refl ects a l oss in val ue from 
age , wear,  tear, and obso l escence , an accounti ng proced ure was used 
i n  th i s  study to estimate the decl i ne i n  va l ue by subtrac ti ng i t  
from the ori g i na l  book va l ue .  
Capi ta l serv i ces . Two aspects of crop servi ces i n  the tea 
production are ( 1 ) manure or chemi cal ferti l i zer as tri pl e super 
pho spha te ( TSP ) and n i trogen-phosphorus- potass i um ( NPK)  and ( 2 )  i n­
. secti ci de expenses . These two i tems are di sti ngui s hed from capi ta l 
i n  tool s because they are provi ded by TTA . 
So i l  i s  a capi ta l asset whi ch , when used over a l ong ti me , 
deprec i ates i n  some s i tuati ons . Accordi ng to Mann , Eden and Mi l ne ,  
the Njombe tea produci ng soi l s  are of the Catena type wi th l ower 
l ayers refl ecti ng red so i l s  wh i l e  at the bottom of the s l opes , 
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b l ac k  organic  matter i s  found . 41 These soi l s  are general ly l eached · 
due to the h i gh ra i nfa l l and the s ubtrop i cal temperatures . They are 
ac i d i c  and l ow i n  ferti l i ty .  
Because of  the perenni al na ture of  the tea crop and the per­
meab i l i ty of the soi l s  used i n  i ts producti on , the root system has 
greater scaveng i ng power than coffee and some other crops . 42 Con­
sequently man uri ng the tea crop becomes necessary to hel p ma i nta i n  
soi l ferti l i ty and ti l th .  Evi dence seems to suggest that manuri n g  
tea l and o f  moderate ferti l i ty over a peri od o f  years even enhances 
i ts ferti l i ty. 43 The amount of capi ta l spent on the purchase of 
ferti l i zer was used as a proxy for meas uri ng the quanti ty of th i s  
vari abl e .  The hypothes i s  was that as ferti l i zer i s  added i n  uni ts 
of un i fonn s i ze as recommended by TTA , the output of green l eaf wi l l  
al so i ncrease up to a poi nt after whi c h  add i tions of ferti l i zer 
uni ts to a fi xed quan ti ty of l and woul d  resul t i n  dimi n i s h i ng total 
y i el ds . 
41 H .  H .  Man n ,  Re art of Tea Cul ti vat ion i n  Tan an i ka Terri ­
tory and I ts Devel opment London : Crown Agents for the Co l on i es ,  
1 933) , as quoted by Eden , op . c i t . ; G. Mi l ne ,  A Prov i s i onal So i l  Map 
of East Afr ica 1 936 ( Londo n :  Crown Agents for the Col oni es) ,  as 
quoted by Eden ; T. Eden , " Some Agri cu l tura l  Properti es of Ceyl on 
Montane So i l s , 1 1  Journa l  of So i l  Sc i ence , 2 ( 1 951 ) :  43 . 
42T.  Eden , Tea ( 3rd Ed . ) ( London : Longman , 1 976 ) . 
43 Ib i d .  
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The major i nsecti c i de used i n  ma i nta i n i ng the bus h trees i s · 
Gramazone . Beca use tea i s  a perenn i a l crop wi th subs tan ti a l  capi tal 
requ i rements at the beg i nni ng ,  such as i n  c l ear i ng bus h ,  pl ow i ng ,  
and the purchase o f  tea transpl ants , the ma i ntenance o f  the tree 
stoc k becomes of vi ta l  i mportance . Expenses on i nsecti c i de are an 
impo rtant factor . i n  the succes sful cul ti vation of tea . Fi nal l y ,  
because of .the rel ati vel y smal l expenses for ferti l i zer and i nsec­
ti c i de ,  these two i tems were combi ned i nto one category and referred 
to as " capi ta l  servi ces "  i n  th i s s tudy . 
Education . An important di ffi c u l ty wi th most practi cal 
studi es of producti on funct ions i s  that al l fac tor  i nputs cannot 
eas i l y be measured i n  a card i na l  sense or -at bes t  can be quanti fi ed 
only  rough ly .  Consequentl y some factors are omi tted from the 
analys i s .  Gri l i ches has exami ned the effects o n  esti mates o f  such 
omi s s i ons for rel evant i mmeasurab l e factors such as management . 44 
The est imates are b ia sed i f  excl uded vari abl es are rel ated to the 
i nc l uded i ndependent vari abl es i n  the model . For thi s reason , omi s­
s i on of management is l i kely to be a probl em .  To overcome parti a l l y  
the di ffi cul ty o f  meas urement ,  a proxy for the management vari abl e 
was used .  The proxy for management that was used was the number of 
years of formal education the fanner had· atta i ned . Two categori es 
of education l evel were sel ected ; no educati on and at l east a pri mary 
44z .  Gri l i ches , op . ci t .  
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education . The hypothesis was that a positive correlation exists 
between amount of green lead produced and management . Increasingly 
better management, as measured by level of education, is reflected 
by the farmer being increasingly aware of the importance of sound 
cultural practices such as proper plant spacing, pruning and pluck­
ing. Such practices depend upon understanding the importance of 
supervision which, in turn, generally depends upon the level of 
education the farmer had previously acquired . Therefore, the dif­
ferences in education of individual fanners (household heads) are 
hypothesized to exert a positive role in accounting for differences 
in productivity . 
Local Processing Plant Capacity 
There are two local processing plants in the area under study-­
Lupembe and Luponde plants. Lupembe processing plant had a capacity 
of processing a maximum of five million kilograms of green leaf 
tea . Luponde plant had a maximum capacity of about two million 
kilograms of green leaf tea . There was unprecedented increase in 
the green leaf tea output in recent years. Part of the increase 
came from "illegal" planting which TIA and the World Bank were not 
aware when they initially planned for the plant capacity at Lupembe. 
At Luponde, there was political pressure from the local politicians 
who encouraged tea plantings on collective fanns without consider­
ation of its impact on the local processing plant . The result of tea 
expansion has been overproduction . · This led to rationing of output 
1 20 
from i nd i v i dual  or co l l ecti ve farms . To an i nd i v i dua l farmer , th i s  
may be i nterpreted a s  a · 1 1 reducti on 1 1  of the " potenti a l " l oca l pl ant 
process i ng capaci ty .  
Algebra i c Fonn 
The probl em of sel ecti ng and us i ng appropri ate equati ons to 
descri be i nput-output rel ations h i ps i s  fi rst a theoreti ca l economi c 
probl em and then an empi ri cal  one . The a l gebrai c functi on depends 
on the l og i c  of the production functi on wh i ch i s  not prec i sely known . 
Spec i fyi ng the equati on ( s ) that descri be the compl i cated " true re­
l ati onsh i ps '' found i n  the phys ical and soc i a l  s pheres of the agri ­
cu l tura l producti on process i s  a di ffi cu l t one . Whi l e  the appro­
pri ate equati ons are usual ly descri bed i n  terms of l og i c ,  di sturb­
ances created by numerous uncontrol l ed phys i ca l , b i o l og i cal , and 
i nsti tuti onal var iab l es tend to obscure the " true rel ati onsh i ps . " 
Consequently ,  the l og i c  of the producti on functi on ( the nature and 
causa l i ty of s uch i nput-output rel ati onsh i p ( s ) )  is not known wi th 
certai nty.  I n  geograph i ca l  areas , such as Njombe , producti on func­
ti on stud ies are scanty and l i ttl e or no experi ence i s  avai l ab l e to 
hel p the researcher determi ne the type ( s ) of equati on tha t best 
expresses the rel at ionsh i p ( s ) .  Subsequently , the cho i ce of equati on 
type and n umber of equations becomes a fai rly  s ubjecti ve one . 
I n  most product i vi ty studi es re l ated to agri cul ture , one of 
the wi dely used functi onal forms i s  the "modi f ied "  Cobb- Doug l as 
type expressed i n  power form w i thout restri cti ng i t  to be a homo­
geneous function of degree one i n  i nputs ( or exhi b i ti ng constant 
returns ) .  The functi on used i n  th i s  study i s  of that type . I t  
permi ts any one of  the three poss i b i l i t i es concerni ng returns to 
scal e i ncl udi ng i ncreas i ng ,  constant and decreas i ng returns . I n  
general form , i t  i s  expressed as : 
I V . 6 
1 2 1 
where these vari abl es correspond to those i n  equati on I V . 5 . Because 
of l ack  of i nfonnati on , TIA ha s arb i trari ly fi tted s imi l ar functions 
in  i ts estimati on of sma l l hol der tea producti on i n  Tan zani a .  
The major advantage o f  us i ng th i s  functional form i s  that 
the conti nuous vari abl es can · be transformed i nto l ogari thmi c form 
and the parameters estimated by ordi nary l east squares . For conti n­
uous vari abl es , the estimates of the parameters refl ect the el as­
ti c i ty coeffi c i ents of the producti on functi on . Th i s  estimation 
procedure provi des the most conveni ent  way to deri ve and analyze 
product i on el asti ci ty di rectly . Consequently ,  the ana lys i s  of 
marg i na l  producti vi ty of the sel ected i n puts in the producti on 
function is somewhat s i mpl i fi ed .  The res pecti ve margi nal produc­
ti vi ti es are ass umed to be pos i ti ve but decl i n i ng ;  that i s ,  the 
production functi on i s  c l ass i ca l  i n  nature wi th wel l behaved mathe­
mat ical  properti es refl ect i ng dimi n i sh i ng returns throughout . 
The marg i na l  producti vi ty of each factor i s  one of the most 
importan t concepts in the theory of producti on . I t  i s  the parti a l  
deri vati ve of  the output wi th respect to a g i ven factor used i n  
the producti on process wi th al l other factors hel d constant .  From 
· 1 22 
equat i on IV . 6 the margi nal product of the k-th i nput can be rewri tten 
as 
b aQ = b A X l axk k o 
I V . 7 
The el asti c i ty of producti on of the k- th i nput can be der i ved 
us i ng the margi n�l and average products . The el asti c i ty of  produc­
ti on i s  defi ned as the percentage change i n  output wi th respect to 
a percentage change i n  one i nput whi l e  others are hel d constant . 
E = aQ 
Xk 
k axk Q 
IV . 8 
By substi tuti ng I V . 7  
I V . 9 
From equation I V . 9  one can see that i n  the case . of the Cobb­
Dougl as  producti on funct ion , - the coeffic i ent of the est imate i s  
a l so the el ast i ci ty o f  producti on . I t  i s  al so constant and i ts 
va l ue l i es between one and zero i f  O < bk < 1 .  Th i s  suggests that 
a 1 percent change i n  any variabl e w i l l  a l ways change output by l es s  
than l percent i f  O < bk < 1 .  Th i s  a l so impl i es that dimi n i s h i ng 
marg i nal producti vi ty occurs as  factor l evel s are i ncreased . Th i s  
i s  a l gebra i cal ly shown by di fferentiati ng equati on I V . 7 .  
a2o ao - = bk { bk - l )  ax ax2 · k k 
wh i ch w i l l  be negati ve i f  O < bk < 1 .  
I V .  1 0  
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Use and L im i tations of Production Functi on Ana lys i s  
1 .  Es ti mated margi nal phys i ca l  products can be used to de­
ri ve margi nal  val ue products ( MVP ' s ) . Margi nal va l ue products s how 
the marg i na l  impact on returns that can be obta i ned from the use  of 
di fferent amounts of i ndi v i dual resources for the part icu l a r  sampl e 
of farms . From the MVP ' s one can eva l uate the extent to wh ich  re­
sources can be vari ed to sati sfy the fi rs t-order condi ti ons of net 
va l ue product max imi zati on ; tha t i s  MVP = MFC for a l l imputs s i mul ­
taneous ly ,  a l ong w i th sati sfyi ng the �econd-order condi ti ons . 
2 .  Production functi ons can be used to show substi tution 
rates among production factors . 
3 .  The method does not i mpl y ,  as  does conventi ona l  record 
analys i s ,  that one can conti nuously add resources to i ncrease output . 
4 .  The bas i c  concepts and estimates of  producti on function 
ana lys i s  provi de a bas i s  for us i ng pri nc i pl es of economics . They 
permi t esti mati on of l imi ts on resource use and substi tut i on of re­
sources . The producti on funct ion i ncorporates es ti mates i nto a 
framework to wh i ch accepted economic pri nci pl es can be appl i ed .  
5 .  No cl aim i s  made that producti on function ana lys i s , us i ng 
the mod i fi ed Cobb- Doug l a s funct i on , prov i des refi ned gu i des as to 
wh i ch spec i fic practi ces or res ources a farmer s hou l d use . At best 
it i s  a broad , rough approximati on for exami n i ng resource effic i ency .  
It  provi des suggestions regard i ng resource a l l ocat ion . One  cannot 
refi ne resources suff ic i en tly to al l ow recorJ111endati ons for spec i fi c  
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i nd i v i dua l farm adjustments . Whi l e  the method prov i des resource 
producti v i ti es and suggests di recti ons for reorgan i zati o n ,  i t  cannot 
gi ve ful l cons i derati ons to functi onal rel ati onsh i p between products 
and resources wh i ch fa l l  i n  the compl ementary and suppl ementary 
categori es . Because tea i s  a s pec i a l i zed monocrop ,  the s uppl ementary 
rel ati ons hi ps wi th other products are mi n imal  or nonexi stent . How- · 
ever , the functi ona l rel at ionsh i ps among the i nputs , espec i a l ly the 
pl ucki ng l abor and kni ves and bas kets as compl ementary i nputs , are 
not wel l defi ned . 
6 .  Questi ons ari se  at the outset regard i ng the effi c i ency 
of the parti cu l ar a l gebra i c  model as  compared to others , part icu l arly 
for estimat ion of resource producti v i ti es at  poi nts other tha n  at 
i nput means . Further study woul d be requ i red before any concl us i ve 
judgement ca n be made.  
7 .  Though the method of product i on analys i s  u ses a 1 1 hybri d 1 1 
or " a verage" on margi nal -type product ion  functi ons to approximate 
resource effic i ency , i t  suffers ·from a stati st i ca l  probl em of over­
estimat ion when sma l l farms are expected to i ncrease output on the 
" theoretica l " or "average " producti on funct i on . For exampl e ,  i n  
Fi gure I V . 3 ,  I ,  I I , and I I I  are three l evel s of soi l producti v i t i es 
representi ng three pos s i b l e  yi el d curves . The po i nts f ,  g ,  and h 
refl ect the yi el ds of the three so i l s .  The hybr id  funct ion suggests 
that the farmers who are on producti on functi on I at po i nt f can 
i ncrease  yi el d to OD by i ncreas i ng the i nput to OB .  It i s  c l ear that 
i f  the fanner were on I he wou l d  i ncrease yi el d to OC when he 
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: I ,  I I  , I I  I = Ac tua 1 
� f g h = Theo ret i ca 1 
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Fi gure I V . 3 .  Producti on Function : Actua l and Theoreti ca l  
(Average ) Functions . 
i ncreases the i nput to OB . The production funct ion  overestimates 
the average and the marg i na l  producti v i ti es of i nputs . The s l o pe 
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9f the f g h curve i s  greater than the 0 1  curve . Even i f  the pro­
ducti on function refl ected by the f g h curve di d not show i ncreas­
i ng returns , dec i s i ons based on the 1 1 hybri d 11 woul d sti l l  be erroneous . 
Though the use of homogeneous c l ass i fication may us ua l ly reduce th i s  
probl em ,  i t  does not di sappear compl etely because homogenei ty i n  
al l respects i s  not al ways poss i bl e . 
8 .  The study i s  restri cted to a s i ng l e agricu l tura l  refer­
ence year,  1 982-83 .  Consequently ,  outpu t fl uctuati ons common to 
agri c ul tural acti v i ti es--due to such factors as c l i mate and market ­
condi ti ons- -are absent .  To the extent· tha t 1 982- 83 was an average 
year i n  terms of rai nfal l and pri ces , th i s  prob l em was deemed to not 
be serious i n  th i s  study . 
9 .  The persona l survey method used cons i sted of  a s i ngl e  
vi s i t  wi th each res pondent to obtai n the necessa ry data for the 
production functi on anal ys i s .  Hence , some memory b i a s  was l i kel y .  
Most  of the records at  TTA were no t wel l kept and were subj ect to 
error and memory i nformati on from the res po ndents had to be obta i ned . 
Memory bi as was not l i kely seri ous because of the t ime of the year 
the data were col l ected . Requi red i nformati on was sti l l  fresh on 
the mi nds of the respondents . 
CHAPTER V 
VI LLAGE AND AREA DESCR I PT ION , SAMPL ING ,  AND DATA COLLECT ION 
PROCEDURES AND FORMAL MODEL STATEMENTS 
The V i l l age--A Bas i c  Economi c and Spati a l  Uni t 
In Tanzan i a , a vi l l age may be vi ewed as an organ i zational 
form in whi ch human settl ement patterns were transformed i nto cl usters 
by an Act of Parl i ament i n  1 975 . The Ac t gave a l egal recogni tion 
to al l c l usters wi th at  l east 250 settl ers . An average fami ly  i n  
Njombe cons i sts o f  e i ght persons- - the head of the fami ly ,  the spouse , 
fi ve - ch i l dren , and one el derly person . The objecti ve of such cl uster­
i ng was to provi de i nfrastructura l servi ces on an economi cal sca l e .  
Furthermore , cl usteri ng hopeful ly woul d i ncrease agri cul tural pro­
ducti vi ty. Whether the resu l ts of such reorgan i zation improved the 
qua l i ty of l i fe for the settl ers has been a subject of both prac ti ca l 
and theoreti cal controversy. 1 · Neverthel ess , the vi l l age i s  s ti l l . 
the smal l est economi c un i t  at whi ch most market organ i zation of agri ­
cul tu ral produc ts takes pl ace .  
I n  1 980 , 238 , 973 fami l i es were l i v i ng i n  the Njombe di stri ct . 
Of the total settl ers , 2 1 7 , 331 were settl ed i nto 1 59 reg i stered v i l ­
l ages . Th i s  represented about 91 percent of the total settl ers . 
1 see , for exampl e ,  A .  Mascarenha s , "After Vi l l agi zation- -What? " 
i n � .  u .  Mwansasu and C .  Pratt . ( Eds . ) , Towards Soci a l i sm i n  Tanzan i a  
(Toronto : Un i vers i ty o f  Toronto Press , 1 979) , pp . 1 45- 1 65 .  
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About 5 . 626 of th e settl ers ( 0 . 2 percent) l i ved i n  s i x un reg i stered 
vi l l ages . The average number of settl ers per v i l l age was 1 , 351 . 
Apart from provi di ng the smal l est econom ic  un i t  for market­
i ng ,  a vi l l age i s  a l so a source of l abor .  Genera l ly ,  Njombe as a 
di stri c t  has a potenti a l  l abor supply of 1 43 , 520 abl e-bodi ed workers 
whi ch represent �bout 60 percent of al l settl ers . Most of these 
l i ve in the vi l l ages . A vi l l age i s  therefore more than a corpora te 
body ; i t  i s  a natura l  commun i ty . . Boeke g i ves three fundamental 
pri nc i pl es that d i st i ngui s h  i ts determi nat ion . 2 Fi rst ,  the v i l l age 
i s  genea l og i cal i n  the sense tha t i ts members are bonded by bl ood 
rel a ti onsh i p ,  tradi tion , or rel i g i on .  Second , i t  i s  terri tori al 
because i t  has geograph i ca l  boundari es defi n i ng the l imi ts of the 
commun i ty .  Thi rd , i t  i s  communa 1 i n  chara.cter . I t  i s  l imi ted by 
tradi ti on and customs ; subs i stence agri cul ture provi des the means 
of l i vel i hood . These are general l y  val i d  cri teria of vi l l age pro­
grams i n  Tanzan ia . Most of the v i l l a ges are general ly homogeneous 
because they compri se one tri be or cl an . About 1 20 tri bes are i n  
Tanzan i a .  
Descript i on of the Study Area 
As i ndi cated i n  Tabl e · v .  1 , 21  cl u sters or v i l l ages produce 
tea . They are di stri buted about evenly  between two admi n i strati ve 
2J .  H. Boeke , Economi cs and Economi c Po l i c  of Dua l Soc i eti es 
a� ExemTl i fi ed by Indones i a  New York : Inst i tute o f  Pac i fi c  Rel a­ti ons , 953) , pp . 2 1 - 27 .  
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di v i s ions , Lupembe and Igomi nyi . However , about 90 percent of cul -. 
ti vated hectarage i s  found i n  Lupembe di v i s ion  whi l e  on ly 1 0  per­
cent i s  i n  I gomi ny i .  The two admi n i strati ve areas al so di ffer i n  
the organi zationa l form of tea producti on . I n  Lupembe al l sma l l ­
ho l der tea i s  produced by i ndi vi dual fanners from pri vate gardens .  
I n  the Igomi nyi di v i s i on , tea i s  produced on col l ecti ve farms . 
These are al so known as 1 1 Ujamaa 1 1 farms . Work i s  done on conmuna l 
bas i s  or sometimes they hi re peopl e from the v i l l age or even out­
s i de the vi l l age . 
Three pr i nc i pa l  factors hel p expl a i n the uneven d i stri buti on 
of tea production in Njombe . Fi rst ,  I gomi nyi area has l ower ra i n- ­
fa l l  than Lupembe . As has been shown previ ousl y ,  I gomi nyi recei ves 
about 1 300 mm ( 50" ) of ra i nfal l compared to 1 800 mm for Lupembe . 
The h i gh al ti tude i n  I gomi nyi i ncreases the i nci dence of frost and 
col d temperatures wh i ch tend to i nh i b i t growth of tea bushes . 
Second , Lupembe d i v i s i on ha s a process i ng factory l ocated at Lupembe . 
Thi s  factory was acqu i red by TIA i n  1 967 . I ts ann ual capac i ty was 
i ncreased to 1 . 2 mi l l i on ki l ograms of proces sed tea . I n  I gomi nyi , 
one process i ng pl ant i s  l ocated at Luponde . It i s  owned by a pri vate 
forei gn company , The Patel Pri n ti ng Press , l oca ted i n  Na i robi , Kenya , 
and i s  managed by the Ndugu Si sa l Estate l ocated at Tanga , one of 
the ma i n  ports on the northern coast of  Tanzan i a .  Luponde factory 
has a capac i ty of 560 , 000 ki l ograms of proces sed tea . Th i s  pl ant 
processes tea from the Luponde estates . I f  the process i ng of sma l l ­
ho l der tea i s  added , the capa�i ty i s  i nadequa te .  Thi s  s i tuation has 
TABLE V . 1  
NJOMBE : SMALLHOLDER TEA PRODUCTION 
Number of Tota l 
Scheme/ Fa rmers or Land Area 
Di v i s i on Vi l l age Househol ds in Teab 
(Hectares ) 
LUPEMB E Lupembe 329 229 . 3  
I sol iwanya 208 1 44 . 9  
lgombol a 1 60 1 1 2 . 0  
Matembwa 1 5  1 0 . 1 
Subtota l 7 1 2 496 . 3  
I KI NDA/ LUPEMBE I kang ' as i  1 39 97 . 2  
Mf i nanga 1 22 85 . 3  
Iwafi 1 63 1 1 3 . 8  
Lwanzal i 66 45 . 5  
I tambo 65  23 . 5  
Subtotal 555 365 . 3  
UKALAWA/LUPEMBE Kani kel el e 253 1 76 . 4  
Ukal awa 1 7 2 1 20 . 0 
Nyave 72  50 . 5  
Subtota l 497 346 . 9  
of Tota 1 
Land Area 
i n  Teaa 
(Per 
1 7  . o  
1 0 . 7 
8 . 3  
0 . 8  
36 . 8  
7 . 2 
6 . 3  
8 . 4  
3 . 4 
1 .  7 
27 . 0  
1 3 .  1 
8 . 9  
3 . 7  
25 . 7  
Locati on of 
Process i ng 
Facto 
Lupembe 
Lupembe 
Lupembe 
Lupembe 
Lupembe 
lupembe 
Lupembe 
Lupembe 
Lupembe 
Lupembec 
Lupembec 
Lupembec 
� 
w 
C) 
Div i s i on 
IGOM I NY id 
Subtota l 
TOTAL 
Vi l l age 
I hanga 
lt i pul a 
Uwemba 
Njooml ol e 
Iwungi l o  
l goma 
U l iwa 
Luponde 
Miva  
TABLE V . 1  ( Conti nued ) 
Number of Total 
Farmers or Land Ar
g
a 
Households in Tea 
(Hectares) 
332 25 . 4  
207 34 . 9  
473 20 . 4  
1 82 1 8 . 6  
309 1 5 . 7  
270 9 .  1 
31 0 6 . 7  
442 5 . 9  
236 3 . 5  
2761 1 40 . 2 
4525 1 348 . 7e 
Pro porti on 
of Tota l Locati on of  
Land Area Processing 
i n  Teaa Factory 
(Percent) 
1 .  9 Lupembe 
2 . 6  Lupembe 
1 . 5 Luponde 
1 . 4 Luponde 
1 . 2 Luponde 
0 . 7  Luponde 
0 . 5  Luponde 
0 . 4  Luponde 
0 . 3  Luponde 
1 0 . 5  
1 00 . 0  
aTotal vi l l age l and area i n  tea . . 
1348 .7 X 1 00 where 1 348 . 7  1 s  the total hectarge 1 n  sma l l hol der tea 
i n  Njombe . 
b i n  add i t ion to the smal l ho l der tea program i n  Lupembe , . Lupembe estate , compri s i ng 1 00 
hectares , wa s acqu i red by a l l vi l l ages growi ng tea i n  Lupembe . I t  was formerly owned by a forei g n 
company--Ji wanj ee Co . I t  i s  now run as  a compa ny known as "Muungano wa V i j i j i Lupembe " ( Muv i l u ) -­
meani ng Un ion  of V i l l ages Lupembe . 
__, 
w 
--' 
TABLE V . 1 ( Conti nued 
cA new fac tory i s  bei ng bu i l t  at U kal awa . When i t  i s  compl eted , Lupembe factory wi l l  cease 
process i ng tea from these v i l lages . 
dTea i s  produced on col l ecti ve farms wi th a l l househol ds i n  the parti c i pati ng v i l l ages bei ng 
owners and/or members . 
eAn add i t i ona l 895 . 3  hectares of tea i s  under cul ti vati on on estates . Luponde has 560 
hectares wh i c h are owned by a forei gn company . The rema i n i ng hectarage i s  l oca t�d i n  Lupembe . Of 
the hectarage i n  Lupembe , 21 5 are owned by a forei gn compa ny , 1 02 by TTA , and 1 8  by a Cathol i c  
Mi s s i on i n  Njombe . These estates a l so provi de the major a l terna ti ve source o f  wage empl oyment i n  
the predomi nantl y noni ndustri al Njombe D i s tri ct .  
� 
w 
N 
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l ed to rati oni ng of tea l eaf for process i ng from the vi l l ages i n  
the Igom i nyl scheme . Th i rd ,  because tea i s  general ly produced on 
1 1 Ujamaa 1 1  farms , l ow l abor parti c i pati on i s  1 i kely to be an importan� 
factor duri ng the p l ucki ng peri od . 3 
Sampl i ng and Data Co l l ection Procedures 
In pl ann i ng research l i ke th i s  study ,  a state i s  reached at 
whi c h  dec i s i ons must be made about the procedures for col l ect i ng 
factua l  i nfonnation . Such deci s i ons i nc l ude the sampl i ng procedure 
and the method of gatheri ng i nfonnati on from the un i ts of i nqu i ry .  
Se l ecti on of  V i l l ages 
Fi ve vi l l ages were sel ected out of �he 21 vi l l ages cl ass i fi ed 
as smal l hol der tea schemes . Three v i l l ages came from Lupembe d i v i ­
s i on and two from the I gomi nyi di v i si on . The cho i ce of fi ve v i l l ages 
was l argely di ctated by the resources at the d i s posal of the re­
searcher . I t  was thought deta i l ed studi es of a few vi l l ages woul d 
permi t an objecti ve sampl i ng procedure . Because the v i l l ages were 
sel ected at random , they were assumed to be representati ve of the 
3cons i derabl e arguments have ari sen among both po l i cy practi ­
tioners and academi c i ans . For exampl e ,  some cri t ics  of 1 1 vi l l ag i za­
ti on 1 1  have argued that v i l l agi zat ion i s  to be vi ewed as a 1 1techno­
cratic 1 1  sol uti on  to devel opment .  I t  created an  atmosphere i n  wh i ch 
i t  was thought that the on ly thi ng necessary to promote i ncreased 
l abor partic i pati on was to put peopl e i nto v i l l ages . Encouragi ng 
peopl e to work together has general ly proved to be much more d i ffi -
. cul t than getti ng  them to l i ve together . See R .  Yeager , Tan zan ia : 
An Afri can Experiment ( Boul der : Westv iew Press , I nc . , 1 982) ,  pp . 
59-70 .  
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other v i l l ages . Hence , i n  a stati s ti ca l  sense ,  any measurements 
made from the v i l l ages , s uch  as mean farm s i ze or  tea output were 
equ i va l ent  to the same meas urements made on the popul a tion of a l l 
tea fa rms i n  the Njombe di str ict . 4 I n  other words , the sampl e esti ­
mates were as sumed to be unb i ased est imates of the po pul ati on 
parameters . 5 
A representati ve samp l i ng un i t , the v i l l age , i n  the above 
sense ,  can c l ear ly be obtai ned by g i v i ng every un i t  i n  the popu l a ­
tion an equal  chance of be i ng i nc l uded i n  the sampl e .  The sampl i ng 
des i gn i n  thi s case was a two- stage cl u ster sampl i ng .  Because the 
popu l ation el ements , fann househol ds , were a l ready grouped i nto 21 -
v i l l ages or c l usters , the fi rst stage i n  sampl i ng i nvol ved the 
sel ecti on of fi ve v i l l ages . The l i st of v i l l ages part i c i pati ng i n  
the tea sc heme was obtai ned from TTA . The fi ve vi l l ages sel ected 
at random were Lupembe , I so l iwanya , lgombo l a ,  Uwemba and Luponde . 
The fi rs t three v i l l ages were l ocated i n  Lupembe di vi s i o n  whi l e  the 
other two came from the l gomi nyi di v i s i o n . 
Al though the key pri nci pl e i n  any sampl i ng i s  representat i ve­
nes s ,  s i gn i fi cant vari ations  exi s t  i n  the d i s tri buti o n  of natura l 
resources , such as so i l ,  micro cl imati c factors , and croppi ng 
patterns . On the other hand , the poss i b i l i ty o f  wi de d i fferences i n  
4w .  G .  Cochrane , "The Use o f  Ana lys i s  o f  Vari a nce i n  Enumera­
tion  by Sampl i ng , " Journal Amer . Stat .  Assoc . ,  34 : 492 . 
5J .  Johnston , Econometi c  Methods ( 2nd  Ed . )  ( New York : McGraw­
Hi l l ,  1 972 ) ,  p .  1 25 .  
resource and enterpri se combi nati ons i n  a peasant economy such as 
the one under study are l imi ted and ,  therefore , s impl i fi es the 
sel ecti on of representati ve v i l l ages . 6 
Sel ection  of  Househo l d  Fanns 
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The second stage i n  the two-stage sampl i ng procedure was the 
sel ection of farms . The fann was the un i t  of i nvesti gation i n  th i s  
study .  I nformati on was col l ected at the farm l evel and provi ded 
the bas i s  for analys i s .  Because a l i s t  o f  farms was not ava i l ab l e .  
the heads o f  househo l ds produc i ng or parti c i pati ng i n  the produc­
ti on of tea became the sampl i ng frame . The l i st  was provided by TTA . 
From thi s l i st ,  30 househo l ds were sel ected from each vi l l age by a 
s impl e random drawn techni que. 
Detenni nation of Sampl e Si ze 
Apart from representati veness of a sampl e ,  accuracy i s  a 
second important cons i deration . The s i ze and structure of _ the sam­
pl i ng un i t  i s  important i n  determi n i ng the val i d i ty of the sampl e .  
I n  the two-stage sampl i ng ,  a vi l l age and a farm were cons i dered 
sampl i ng un i ts .  F ive vi l l ages were sel ected at the fi rst stage and 
th i rty fanns for the second stage . Two cons i derations were ta ken 
i nto account .  The fi rst was for economi z i ng on data co l l ection and 
6see , for exampl e ,  E. S .  Cl ayton , Agrarian Devel o�ent i n  Peasant Economies ( London : Pergamon Press , 1964) and M • • 
Col l i nson ,  Farm Mana ement i n  Peasant A ri cul ture : A Handboo k for 
Rural Devel opment P ann 1 ng 1 n  Africa New York : raeger Publ i s hers , 
1 972). 
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the second was for stati sti ca l effi c i ency . A genera l agreement among 
economi sts and stati sti c i ans is that a very l arge sampl e impl i es a 
waste of  resources because the addi ti onal benefi t ga i ned i n  preci ­
s i on as a practi ca l  matter i s  l i kely to be outwei ghed by the cost  
of  addi ti onal requ i red research reso urces . O n  the other hand , a 
smal l sampl e s i ze may dimi n i sh  the uti l i ty of  the resul ts because 
of unrel i abi l i ty due to h i g h  sampl i ng error . The question becomes 
one of determi n i ng optimum sampl e s i ze . Cochrane l i sts several fac­
tors that are l i kely to determi ne sampl e s i ze .  These factors range 
from the use of the resul ts ,  the requi red prec i s i o n ,  and ava i l abl e 
resources . 7 Some equatio n  form that rel ates the sampl e s i ze to the 
des i red preci s i on of the sampl e wou l d  be des i rabl e .  
Idea l ly ,  the sampl e s i ze sho ul d be detenni ned by the above 
factors ,  among others , but i n  parti cu l ar by the degree of  prec i s i on 
requ i red . One probl em wi th the Cochrane procedure i s  that i t  pre­
supposes some pri or knowl edge about the vari ances wi th respect to the 
vari abl es under i nvesti gation . Wi th such  knowl edge one coul d use 
forma l stati sti ca l  procedures to get the opt imal sampl e s i ze for 
gi ven resources and the degree of tol erabl e error .  
None of the above procedures was used i n  determi ni ng the sampl e 
s i ze because no prior  vari ances were known . I nstead ,  a sampl e s i ze 
7w .  G. Cochrane , Sampl i ng Techniques ( 3rd Ed . )  ( New York :  
John Wi l ey and Sons , 1 977) , pp . 73-74 .  
8 I b i d .  
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of fi ve vi l l ages was sel ected . Th i s  represented 23 . 8  percent of the 
total number of vi l l ages under a tea scheme . Because the vi l l ages 
are defi ned natura l ly by geography , they were ass umed to be mutua l ly  
excl us i ve and i ndependent of  each other i n  that no one un i t i s  
l ocated i n  two or more areas . 
I n  the second stage of  sampl i ng ,  30 ho usehol d farms were ta ken 
to be an adequate sampl e s i ze w i th the sel ected sampl e s i ze of 30 
bei ng the usual  mi n imum acceptab l e  va l ue for l arge sampl es . Th i s  
sampl e s i ze was ass umed to be l a rge enough so that the sampl e mea n 
has an . approx imately norma l sampl i ng d i s tri bution . The sampl e 
vari ance s2 was used as an unbi ased estimate of the popul ation  var­
iance a2 wi th n = 30 . 9 
Degree of Prec i s i on 
I n  th i s  study ,  the confi dence coeffi c i ent sel ected was . 95 .  
The error l i mi t was therefore 0. 05 . · The c ho i ce o f  .0 . 95 as  a coeffi ­
ci ent of the degree of prec i s ion i n  · the es timate seemed reasonabl e 
for the purposes of the study .  Al thoug h both the degree of  prec i ­
s i on and the error to be tol erated are to some extent arbi trary ,  
from the po i nt of  v iew of  genera l pol i cy gu idel i nes , these coeffi ­
ci ents are general ly adequate and wi dely uti l i zed . Presumably ,  the 
rel ati ve penal ti es of conrni tti ng Type I an d Type I I  errors are the 
9J .  T .  Mccl ave and P. G .  Benson , Stati st ics  for Bus i ness and 
Economics ( 2nd Ed . ) ( San Franc i sco and Santa Cl ara :  Del l en Pub­
l i sh i ng Co . ,  1 982 ) ,  p. 329 .  
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gu i d i ng i ncenti ves (or d i s i ncenti ves ) for the researcher i n  cho i ce · 
of confidence i nterva l and error l evel . 
Data Co l l ect ion Method 
In most cases , a personal i ntervi ew method wa s used to col ­
l ect factual i nfonnati on . Personal i ntervi ewi ng was the most  advan­
tageous method because i t  general ly el i c i ted a compl ete response . 
The mai l  questionna i re method was i nappropri ate i n  th i s  study be­
cause of a h i gh degree of expected nonresponse and i gnorance . Postal 
servi ces were a l so not effi ci ent . Fi nal l y ,  i t  was not easy to get 
the l i st  i n  advance . 
I n terv i ews were done duri ng the months of February a nd March 
1 984 . The author ,  ass i s ted by a TTA fi el d  as s i stant and a secondary 
school graduate who came from the area , travel ed from vi l l age to 
vi l l age i n  a four-wheel dri ve veh i cl e provided by TTA. Al l the i n­
terv i ews were conducted by the author and the secondary school grad­
uate. The TTA fi el d ass i stant was hel pfu l in el aborati ng various 
i s sues wi th respect to tea duri ng the i nterv i ew wi th the respondent . 
In most cases , output , transpl ants , ferti l i zer an d i nsecti c i de sa l es 
were obta i ned from TTA records . 
Description of the Model s 
Four c l asses of model s were analyzed i n  estimati ng the output 
of green l eaf. These model s were · ( 1 ) a l i near output-pl a nti ng s ub­
producti on rel ationsh i p ,  (2 )  a mul ti factor mod i fi ed Cobb- Dougl as 
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type product ion funct ion , ( 3 )  a l i near  output- l abor categori es sub� 
production function , and (4 ) output-organi zationa l  structure rel a­
ti onsh i p .  An important obj ecti ve i n  spec i fyi ng an ana lytical  and 
descri pti ve model i s  to have sound economic l og i c  a nd stati sti ca l  
properti es . Di sc us s ion of thes e properti es a l so hel ps expl a i n  how 
the system works . i n  a predomi nantly peasant economy i rrespecti ve of· 
the soc iopol i ti ca l  organi zat iona l system . 
Of the above four model s ,  on l y  the mu l ti factor modi fi ed Cobb­
Dougl as  type production function was j udged as be i ng appropr i ate i n  
sati sfyi ng the properti es o f  sound economic and stati sti cal charac­
teri s ti cs .  Hence , ( 2 )  above was the mai n  model of conceptual  and -
s tati sti ca l  concern . The model cl ass  ( 1 )  and ( 3 ) , bei ng subprodu­
ction funct ions , found spec i fi ca l ly on the di saggregated i nput 
c l asses , bush popu l at ion and l abor , respecti vel y ,  found i n  ( 2 )  as 
aggregate quanti t i es .  These subproduction functions were used to 
show rel a tionsh i p between the dependent vari abl e and a c l a s s  of i n­
put categori es and not on a l l hypothes i zed i nputs found i n  ( 2 ) . 
Therefore a s  i t  wi l l  be demonstrated l ater ,  model c l asses ( 1 ) ,  ( 3 ) , 
and ( 4 )  were s imply v i ewed as i ntenned iate steps i n  es tab l i s h i ng a 
better unders tand i ng of the rel ationsh i p  underlyi ng ( 2 ) . As the 
model s ( 1 ) and ( 3 )  were spec i fi ca l ly  fo und on di saggregated i nput 
cl asses , it woul d  have been i dea l to speci fy model ( 2 ) us i ng the 
di saggregated c l asses . However , data cou l d not permi t one to do so 
as the data on di saggregated cl asses was not bal anced s i nce there 
were cel l s  wi th zero va l ues . 
· 1 40 
Economic Properti es :  The Opti mi zi ng Peasant 
Genera l ly ,  each fanner is assumed to be abl e techn i cal l y  to 
grow any of the crops corrmonly grown i n  h i s/her area . One may there­
fore speak meani ngful ly of a "typ i ca l  farmer . 1 1  The fanner ha s fi xed 
resource endowments i ncl ud i ng l abor and technol ogy .  Consequently ,  
each farmer does not sel ect i nput l evel s randomly .  He/s he chooses 
i nput l evel s accordi ng to some dec i s i on rul e ( s )  such as to optimi ze 
uti l i ty .  Under these condi ti ons , the farmer wo ul d s eek to maximi ze 
some objecti ve functi on wh i ch i s  assumed to be the total uti l i ty 
deri ved from the product of chosen i nputs and nonproduction acti v i ­
ti es l i ke l e i sure . W ith l abor a s  a n  exampl e ,  anal ys i s  o f  the d i s ­
counted va l ue of  margi na l  product and the opportun ity cost of  h i s 
l abor become rel evant over time .  I t  i s  therefore not surpri s i ng ,  
as Ruthenberg observes i n  Tukuyu ( Rungwe ) , that the same peasants 
who negl ect the i r  coffee, careful ly  husband thei r tea gardens even 
though there i s  a l a g period of three or four years before the 
bus hes come to beari ng . l o It impl i es that the sma l l farmer i s  
usual ly consci ous o f  the time va l ue of money .  The fa nner i s  aware 
that d i s counted future i ncome streams depend on the care of the trees 
dur i ng the i ni ti a l  peri od . Th i s pract ice i s  parti c ul arly preva l ent 
1 0H .  Ruthenberg , A ri cul tural Devel o ent i n  Tan a n  i ka ( New 
York- Berl i n :  Hei del berg Spri nger-Ver ag , 964 , p .  90 . The po i nt ,  
be i ng made here , i s  the wi l l i ngness of the fanners to experiment wi th 
the new crop .  Coffee has been grown there for many years and when no 
new technol ogy i s  l earned , the farmer becomes l ess  i nteres ted .  Tea 
has a h i g her return than coffee . Thi s al so prov ides an i ncentive 
to attend to h i s crop carefu l l y .  
when the crop i s  new .  The farmer i s  read i ly wi l l i ng to l earn and 
adopt new techn i ques of growi ng the crop . 
Ujamaa Bl ock Farms : Optimi z i ng Di v i dends 
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Whi l e  an objecti ve functi on of an i nd i v i d ua l farmer wi th 
pri vate ho l d i ngs . woul d be to maximi ze total uti l i ty subject to h i s/ 
her producti on funct ion , the question ari ses regardi ng the farmer 
members i n  the Ujamaa tea schemes : Do they _ have the same objecti ve 
function as i nd i v i dua l s under purely pri vate schemes ? There i s  a 
con s i derabl e controversy over th i s  i s sue .  The central argument 
dea l s wi th the ru l es of a l l ocati ng l abor in  a centra l i zed economy . -
There are two cri teri a :  " accord i ng to work" and "accordi ng to 
needs . 11 1 1  I n  1 1 Ujamaa 11 vi l l ages , as experi ence el sewhere suggests 
competi t ion  cannot pl ay qu i te the same rol e as i t  does i n  v i l l ages 
based on pri vate p lots .  The rates at wh i c h  corrmod i ti es can be 
exchanged by the buyer and the sel l er wi l l  have to be decreed by 
the authori ty .  Va l ues , i nstead of  bei ng l eft to the market forces , 
are found by a process of ca l cul ation by the pl ann i ng authori ty . 1 2  
1 1 For exampl e ,  see F .  A .  van Hayek ( Ed . ) ,  Co l l ecti v i s t  Eco­
nomic Pl ann i ng ( London : Routl edge Pres s ,  1 935 ) ; A .  P .  Lerner , The 
Economics of Control ( New York : Macmi l l an Co . ,  1 944 ) ; A .  Bergson , 
"Market Social i sm Rev i s i ted , 1 1 Journal of Pol i ti ca l  Economy,  75  ( 5 )  
(October 1 967 ) : 655- 672 . 
1 2A .  K. Sen , " Labor Al l ocati on i n  a Co-operati ve Enterpri se , "  
Rev i ew of Economic  Studi es , XXX I I I  ( 4 )  ( 1 966 ) : 361 - 371 ; F .  A .  Hayek , 
" Soci a 1 i st Ca lcul at i on :  The Competi t i ve So 1 uti on , 11  Economica , V I  I :  
26 (May 1 940) : 1 25- 1 49 .  
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Even though competi ti ve forces may not pl ay as strong a ro l e 
. . 
i n  the detenni nation  of va l ues , members of Ujamaa vi l l ages l i ke those 
i n  cooperati ves are l i kel y to be rati ona l human bei ngs bent on max i � 
mi z i ng the benefi ts from thei r parti c i pati on i n  the " Ujamaa . 1 1  There­
fore , the producti on function of a profi t-maximi z i ng fi rm woul d have 
a l l the necessary and suffi c i ent properti es for a stabl e  equ i l i bri um 
under perfect compet i tion . I nstead of payi ng wages to i ts members , 
the pure Ujamaa organi zation di vi des a l l  or part of i ts d i scounted 
net return ( above i ts costs and rent ) equa l l y  among i ts members who 
supply al l egedly homogeneous l abor i nputs i n  the fonn of .a di vi dend . 1 3  
Because l abor i s  the most important i nput provi ded by the 
members , the output and l and area are then imputed when aggregate 
production and total l and area are known for a g i ven year.  I t  i s  
as s umed that each l abor i nput i s  pa i d  accordi ng to i ts effort us i ng 
. a " fa i rness"  pri nc i pl e .  Where a Ujamaa member i s  empl oyed , he/ she 
i s  pa i d  as a l aborer as an expense of the col l ecti ve farm . These 
wages wou l d  be regarded as operati ng or vari abl e costs . Th i s  i s  
done i n  cases where members are not requ i red to partic i pate because 
· i t  is not thei r turn to work .  A standa rd practice is to pay them a 
da i ly wage . Thi s  is an impo rtant factor  because i t  gi ves the Ujamaa 
vi l l ages freedom to make production dec i s i ons provi ded they do not 
d i sband the 1 1 Ujamaa 11 pri nc i pl e  al together. 
1 3E .  D. Damar,  " The Sovi et Col l ective Farm as  a Producer Co­
operati ve , "  American Economic Revi ew ,  LV I · ( 4 )  ( 1 966 ) :  735- 749 . 
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The concl us i on i s  that the dec i s i on rul e under soc i al i sm i s � 
st i l l  the market system . · Beca use of the uni versa l pri nci p l e of un­
l imi ted human wants , the cho i ce pr i nci pl e i s  sti l l  va l i d .  
Model I :  Output--P l anti ng Rel ationsh ip: 
Capi ta l Stock Adjustment Model 
I ntroduction 
From the usua l  v i ewpo i nt of annual producti on model s ,  peren­
n i a l  crops genera l ly  requ i re spec i a l conceptua l i zati on on nearly 
every l evel of ana lys i s .  The bas ic  reason for departures from the 
method empl oyed i n  the stud i es of annua l  c rops i s  the l onger time 
hori zon that must be cons i dered by the producers of perennia l  crops . 
The time el ement as s uggested by equation I V . 2 of the previ ous 
chapter affects yi el d  expectati ons , farm output , and expected i n­
come , among many other thi ngs . The pl anti ng of perenn ia l crops 
such as tea , i s  l i ke acqu i ri ng a capi tal asset whi c h  l asts for more 
than the current time period . Therefore , perenn i a l s have a mul ti ­
stage profi l e  of annua l yi el ds i n  wh i ch several years can pass  after 
pl anti ng before any output is rea l i zed i n  some cases l i ke tea . Thi s 
i s  then fol l owed by semi-matur i ty duri ng whi c h  yi el ds conti nue to 
i ncrease  for severa l years before peak output i s  rea l i zed . Once 
the tea tree or bush matures , u sua l l y  a round the tenth year ,  the 
annua l yi el ds l evel off for about 25 yea rs . 1 4  Th i s  per iod  i s  then 
1 4Most of the trees i n . the study were immature . There were no 
trees above 2 5  years of age . So the conceptua l i zed model d id  not 
i nc l ude peri ods greater than n i ne years . 
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fol l owed by a gradual decl i ne to l evel s where i t  i s  no l onger profi·t­
abl e to mai nta i n the pl ant- - usual ly around 50- 70 years . 
I n  the preced i ng chapter a suggestion was made that the bush . 
popu l ation per l and  area and the age profi l e  of the exi sti ng stock 
of trees w i l l certa i n ly affect yiel ds per l and area . Consequently ,  
thi s popul ation-age profi l e  wi l l  i nfl uence the output i n  any g i ven 
period . Th i s  profi l e  i s  detenni ned not only by the new p lanti ngs  
but  a l so by dec i s i ons to el imi nate o l der trees . For exampl e ,  i f  
expected tea returns outwei g h  costs , new pl anti ngs w i l l conti nue and 
uprooti ng are not l i kel y to preva i l . 
I n  annual  crop estimatio n ,  l and area may be used as a de­
pendent variabl e to approximate output s i nce the period i s  only a 
year. I n  th·e estimation of perenn ia l  crops , the i nfl uence of various 
i nputs on output ,  requi re more i nformati on . These i nput-output re­
l ations h i ps i nd i cate on ly " potentia l " output . Thi s i s  measured as 
annual harvested green l eaf  per farm in thi s study .  
The s ubproduct ion function speci f ied i n  th i s  way refl ects 
capi ta l  stock adjustments to changes i n  expected net val ue products . 
However , other factors a l so operate duri ng the early peri od . Fi rst ,  
the crop i s  new and fanners may not be  wi l l i ng to ri s k  the i r  re­
sources . So pl anti ngs are staggered through time . Thi s  ha s been 
the case i n  Ta nzan ia . Second , the Fi ve-Year Pl ann i ng Program attempts 
to reach the goal of about one acre ( . 4 hectare ) of tea bush per 
farm . The program di d not start at the same time i n  al l 21 vi l l ages . 
For exampl e ,  i n  the I gomi nyi d i v i s i on ,  the pl anti ng started i n  the 
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1 974- 77 per iod , wh i l e  i n  Lupembe i t  started in early 1 972 . Th i rd , · 
shortages of transpl ants were a l so experi enced duri ng the early 
per iod .  I f  al l the v i l l ages had tr ied to start pl anti ng s imu l tan­
eous ly ,  the probl em woul d have been even more acute . TTA , the so l e  
suppl i er of transp l ants was not ab l e  to s upply these i nputs due to 
i nadequate resources . Consequentl y ,  the des i red bush popul ati on 
l evel coul d not be achi eved in the same yea r for al l vi l l ages and 
farmers . 
Formal Statement of Model I 
Because an y pl anti ng dec i s ion about a perenn i a l crop affects 
output over a peri od of several years , an assumption was that when 
tea pl anters made the i r  dec i s ions they were moti vated by a des i re to 
maxi m i ze the present d i scounted val ue of future reven ue streams· l e ss 
d i scounted cost  streams ; that is to maximi ze present val ue of net 
va l ue product. Then equa ti on I V . 2  can be restated as : 
Maximi ze 
t=l , . . .  , n for i nput 
k=l , . • . , m for number of inputs used 
Subject to the produc tion function 
where 
V .  1 
V . 2 
� = di scounted va l ue of future i ncome streams of net val ue 
products 
Pt
= expected real producer price  of tea i n  per iod t 
Qt
= output per farm expected i n  per iod t 
r = peasant ' s subjecti ve rate of d i scount a s  defi ned i n  the 
prev i ous c hapter 
Pk
= expected pri ce of i nput k i n period t, k= l ,  . . .  , m 
Xk 
= quanti ty of i nput k used i n  per i od t 
t = time per iod  i n  yea rs 
f = functional notati on to dep i ct production function . 
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Model V . 2 ( I V . 5  i n  Chapter I V )  as  mu l ti factor model d i d  not . 
acco unt for output i n  any one year that i s  rel ated to the number and 
yi el ds of bush pl anted in the precedi ng years . Hence , the stock of 
bushes and thei r ages coul d be an important set of vari abl es . Output 
in period t ( Qt ) l i kely depends on a cumu l ati ve pl anti ng . Bus hes 
l ess than three years of age yi el d noth i ng and coul d therefore be 
i gnored . Bus hes pl anted at l east three years but l ess than n + 1 
( 1 0  years ) l i kely yi e l d notably l es s  than those 1 0  years o l d or 
ol der . Therefore ,  a more spec i f ic  model was fonnul ated as a l i near 
subproduction functi on wh i ch focused only on pl ant popu l ati ons of 
vari ous ages as they affected green l eaf output per farm : 
V . 3 
where 
Qt
= output of green l eaf from an i nd i v i dual farm i n  per iod t .  
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N
3
, . . .  , Ns = number of bushes of di fferent l eaf-bear ing . 
ages per farm . Leaf producti on starts i n  
year 3 and · conti nues through year s .  
Hypothes i s  
Tree stoc k or bush popul ation age d i stri buti ons were hypothe­
s i zed to i nfl uence output .  Net new pl anti ngs were vi ewed as add i ­
tions to the cap i ta l  stock and had the effect o f  s h i fti ng bush 
popul ati on to the " des i red " stock l evel . 
The dec i s ion  to undertake net new pl ant i ngs was hypothes i zed 
earl i er to be based on present val ue of net va l ue product .  Wi th 
production costs and tea yi el ds fa i rly  wel l predi ctabl e ,  farmer 
expecta ti ons regard ing  rea l output pri ces became important . Emp i r­
ical  ev idence suggests that a temporary decl i ne i n  output pri ces 
does not i nduce uprooti ng because of the cap i ta l  i nvestment requ i red 
duri ng the estab l i shment per iod . 1 5  What appears to be an i rrat ional 
behavior i n  q u i te cons i stent . wi th the l ong- run percepti on of the i n­
d i v i dua l  househol d farmer . Producer behavior i n  th i s  s i tuati on was 
a l so i n  agreement wi th the theory of fi xed as sets where pri or net 
add i tions to the bush popul ati on were fi xed . 1 6  
1 5oec i s ions are based on permanent expected prices ( and net 
va l ue product )  rather than temporary fl uctuations . 
1 6G .  I .  Johnson , "Overcommi tment of Resources i n  the Produc­
tion of Farm Products , "  in Im l i cation of Chan es on Farm Mana ement 
and Marketi ng Research , CAED  Report 29 Ames : Iowa State Uni v . , 
1 967) ,  pp . 1 80- 1 96 .  
Model 
The spec if i ed model for each farm was 
Qj 
= c + B3N3 + B4N4 + • . .  + BsNs + Ej 
where 
j = 1 ,  2 ,  . . .  , w 
wh ich  was rewri tten as 
Q .  = c + t 8 N . + E .  J a=3 a aJ J 
where 
V . 4 
V . 5 
Q .  = green l eaf output per farm where j = 1 ,  2 ,  . . . , w 
J 
c = i n tercept term 
Ba
= yi el d of bush stock of age a where a = 3 ,  4 ,  . . .  , s 
E .  = random error term for fa rm j .  
J 
The hypothes i s  for tes t i ng was 
83 = • . .  = B
S
= 0 
1 48 
The yi el d coeffi c i ent of bush of varyi ng ages were es timated by us i ng 
ordi nary l east squares ( OLS ) . Beca use th i s  was a subproduction func­
ti on , the model fa i l ed to sati sfy the more stri ngent cri teri a of 
economi c l og i c  and stati st ica l  properti es . Therefore ,  the resu l ts 
must be i nterpreted wi th extreme cauti on . 
Model I I :  The Output- I nput Rel ationsh ip  
Introducti on 
In Model I the capi ta l  stock adj ustment vari abl es were 
ass umed to be the only var iab l es affecti ng output .  In do i ng so , 
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yiel d estimates coul d be obta i ned . A maj or drawbac k of thi s model · 
i s  that other important factors were excl uded so tha t est imates from 
it  were st i l l effi c i ent but biased . Output ,  whether i t  was " poten- . 
ti a l 1 1 or harvested was cons i dered to be a l ready pl ucked . Of course , 
output cannot ex i s t  wi thout i nputs i n  nei ther a phys i cal  or economi c 
sense . Model I was consi dered on ly  as yi el d-age profi l e  or cap i ta l · 
stock adj ustment model for ach i ev i ng the 1 1 des i red 11 capi ta l  stoc k 
l evel . A more extended model such as  the one speci fi ed i n  equation 
IV . 5 was deemed to be more appropri ate for representi ng the nature 
of the output- i nput rel at ionsh i ps . Th i s  model i s  di scussed i n  th i s  
secti on . 
Hypothes i s  
Output vari ati on among i nd i vi dual farms i s  i nfl uenced by the 
amount of l abor provi ded by the i nd i v i dual fami ly  as wel l as hi red 
l abor ,  the too l s used i n  pl uck ing , the amount of capi ta l servi ces 
used , l evel of educati on of the manager operator , process i ng 
capac i ty of the pl ant as perce i ved by an i nd i v i dual fanner . , the 
quanti ty of l and under tea production ,  and the bush popul at ion . 
Model 
The general · production func ti on of equati on I V . 5 was re­
wri tten i n  nonl i near fonn as a Cobb- Doug l as type function  wi th a 
constant term (A ) and an error term ( Ej ) 
B1 82 83 85 Q . = A x 1 . x2 . x3 . • x5 . + 86X6 . + • • • J J J J J J 
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where 
j = 1 ,  . . .  , w .  
wh ich was then sulllTiari zed a l gebra i ca l ly after convert i ng the con- · 
ti nous variabl es i n  the model to l ogari thmi c ( l og )  form : 
where 
Q '. = l og of output of farm j where j= l , . . . w 
J 
A '  = l og of constant term 
V . 7 
Bk
= el asti c i ty of producti on for i nput k ,  where k = 1 ,  
. . •  , 5 conti nuous vari abl es as defi ned i n  an 
earl i er chapter i n  equation I V . 5 
e6 , . . .  e9 = coeffi c i ents of zero-one var iab l es as de­
fi ned i n  earl i er chapter as I V . 5  
E .  = random error term for farm j .  
J 
The coeffi c i ents of equation V . 7 were est imated by OLS methods 
after reparameteri z i ng by excl udi ng one variabl e i n  each of two di s­
crete c l as ses to penni t matr ix  i nvers i on . The hypothes i s  for test­
i ng was 
s 1 = • • •  = B6 = B8 = O .  
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Model I I I :  Output- Labor Rel ationsh i p 
Introduction 
I n  defi n i ng the concept of a smal l ho l der , fami ly  l abor was 
suggested as the major di sti ngu i sh i ng feature , espec i al ly beca use tea 
pl uck i ng i s  l abor i ntens i ve .  For exampl e ,  i n  Njombe , pl ucki ng l abor 
for 5-year-ol d immature tea bushes consti tutes 70 percent of the 
tota l producti on l abor requi rement for tea producti on . As the tea 
' pl ant matures , the _proportion  of l abor spent i n  pl ucki ng i ncreases 
so that about 90 percent of tota l production l abor i s  requ i red for 
pl uck i ng 9-year-ol d tea bushes . 
Apart from pl uc ki ng operations , l abor requ i rements al so i n­
cl ude pl anti ng , weedi ng ,  mul ch i ng ,  prun i nQ and del i very to the buy­
i ng center as d i scus sed earl i er .  The fi rst three operations are 
performed i n  the early l i fe of the tea pl ant ,  the fi rst three years 
before l eaf beari ng age. Th i s  period was excl uded in thi s model be­
cause no output was forthcomi ng . However , thi s excl us i on was 
hypothes i zed to not res ul t i n  any serious estimat ion probl ems be­
cause such operati ons , i f  and when performed after the thi rd year ,  
are not us ua l ly cruc ia l . "For exampl e ,  weed i ng requ i rements are 
mi n imal after the fourth year .  The dense spac i n_g of bushes , the 
wi de l atera l growth of branches and the i r  dens e fo l i age al l preven t 
l i ght from reachi ng the ground . Consequently ,  growth of weeds i s  
i nh i bi ted . The other two operati ons , prun i ng and del i very , are no t 
important i n  thei r l abor requi rements when compared to pl ucki ng . 
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Major prun i ng operations are usual ly done at i nterval s of two to 
three years .  Each year,  however,  some mi nor pruni ng i s  done . Wi th 
respect to del i very ,  most of the tea schemes have been pl anned so 
that fi el ds are l ocated wi th i n a rad i us of about one mi l e  from the 
buyi ng centers . Transportation was not therefore cons idered to be 
a major l i mi ti ng · factor . Hence ,  i t  i s  hypothesi zed tha t the excl u� 
s i on of these operati ons d id  not impose a seri ous prob l em provi ded 
that an adequate management proxy was i ncl uded i n  the model . 
Hypothes i s 
The l a bor i nput was hypothes i zed to be a cruc i a l  factor i n  
expl a i n i ng vari ations of  green l eaf  pl uc ked . The compos i ti on of 
fami ly l abor- -men , women and chi l dren- -was cri ti cal  because the s i ze 
of the fami l y  l abor component i s  genera l ly fi xed for al l practi cal 
purposes in the s hort run . H i red l abor , wh i ch  was ass umed to be 
l ess rel i ab l e  than fami ly l abor ,  was on ly used dur i ng certa i n  
. 
d 1 7  per10 s .  
1 7Tea has no noticeab l e  pea k peri ods a s  stated i n  the pre­
vi ous d i scuss ion . However , there i s  usua l ly  a constra i nt on the 
fami ly l abor due to market cond i ti ons . Each  v i l l age or a group 
of vi l l ages is as s i gned pl ucki ng rounds once a week .  I f  some fami ly 
members are unab l e to work , or for some other reason , l abor i s  
sometimes hi red. I n  addi tion , there i s  usua l l y  fami ly  rec i proci ty .  
Fami l i es have tradi ti ona l ly  hel ped each other . Thi s  l abor was 
treated as i f  i t  was h i red . The reason for do i ng so was because 
the fami ly usua l ly  pays thi s l a bor i n  ki nd such as l ocal beer and 
food . Th i s  i s  genera l ly  approximately equal to a day ' s wage rate . 
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Model  
The research hypothes i s  was that di fferent categori es or  
types of  fami ly l abor i n  a subproduct ion sense were s i gn i fi cant 
factors expl a i n i ng vari ations in the amount of tea ha rvested . 
Theoret ica l ly ,  the uti l i ty function of an i nd i v i dual ho usehol d head 
and h i s fami ly was assumed to be a function of the money i ncome 
earned from the l abor effort used i n  ca s h  cro p  and food production ,  
and the amount of  l e i sure time he  preferred . He was a l so ass umed 
to maximi ze the net present va l ue product ,  then h i s subproduction  
function showi ng the rel ati ons h i p between output and d i fferent 
l abor c l asses was defi ned as : 
where 
Let 
' L6 . I X2 . ' X3 . '  • • • ' Xg . )  + E .  
J J J J J 
V . 8  
Qt . =  output of green l eaf pl uc ked on the j -th farm i n  
J 
peri od t 
L 2 • = quanti ty of l abor category 2 used i n  pl ucki ng tea 
J 
( i n  days per year)  on the j - th farm where 2 = 1 ,  
• ' 6 
X = fi xed i nputs ( i nputs a s  defi ned i n  equa-9 
tion I V . 5 ) . 
L1 . = fami ly adul t mal e l abor per farm j per year ( days per 
J 
year per farm )  
L2 . = fami ly adul t fema l e  l abor per farm j per year ( days 
J 
per year  per fann )  
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L3 . = fami ly  ch i l d  l a bor per fann j per year ( days per year 
J 
per farm ) 
L4 . = h i red adu l t ma le  l abor per fann j per year ( days per 
J 
year per farm ) 
Ls . = hi red adu l t fema l e l abor per fann j per year ( days per 
J 
year)  
L6 . = h i red ch i l d  l abor per farm j per year ( days per year )  
J 
E . = random error term for j - th farm . 
J 
The l i nea r s ubproduct ion function spec i f i ed for estimation 
us i ng OLS methods was 
where 
V . 9 
Q . = output of  green l eaf _pl ucked per fann j where j = 
J 
1 ,  2 ,  . . . , w 
d = i ntercept tenn 
B
1 
= coeffic i ents on the conti nuous l abor vari abl es Lt 
where t = 1 ,  . . . , 6 
E . = random error term for fann j .  
J 
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Model I V :  Output-Organi zat ional Rel ati onshi� 
I ntroducti on 
Prior to the Arusha Dec l arati on ,  agri c ul tura l  acti vi ti es i n  
Njombe were essenti al ly o f  the pre- i ndustria l  peasant type . The 
transformation of peasant agricul ture i n  Njombe , as el sewhere , re­
qu i red both techno l og i ca l  and organi zati onal changes . Duri ng the 
early s i xti es , a s i gn i fi cant number of workers , part icul arly from 
the Njombe di strict ,  mi grated to I sman i ,  about 1 5 ki l ometers from 
Iri nga . I smani was the l argest producer of ma i ze i n  the reg ion . 
Progress i ve farmers produced the ma i ze .  The form o f  organ i zation 
was techn i ca l ly cap i ta l i stfc . The farmer purchased most of h i s  
i nputs from the market . However , dur i ng the Arusha Decl arati on , 
thes e farmers were di scouraged and the decl i ne of ma i ze cul ti vati on 
was the consequence of po l i ti cal acti on . The worke�s returned to 
thei r  homes . Mai ze cul ti vation  was started i n  Njombe i n  the l ate 
1 960s . Hybri d ma i ze was pl anted . Ferti l i zer was used .  Conse­
quentl y ,  Njombe became the l arges t producer of  ma i ze repl ac i ng 
I sman i . Most of  the mai ze production was done on sma l l i ndi vi dual 
pri vate farms . The farms averaged about 0 . 9 hectares . Lupembe 
was the l argest producer . I ts sal es of mai ze to the National Mi l l ­
i ng Corporati on ( the monopson i st )  amounted to about two-thi rds of 
the to ta l  marketed ma i ze i n  the reg ion1 8  every year . Because of 
1 8Tanzan i a  i s  d i v i ded i nto admi n i s trati ve un i ts . These are 
( i n  descendi ng order ) reg ion , di str ict ,  subd i s tr ict ,  di vi s i on ,  
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us i n g hybri ds and ferti l i zer , Njombe has come to be regarded as the 
" Granary" of lri nga . It  has a surpl us of  food and sel l s  a s i gn i f­
ican t amoun t to the rest of the reg i on · and some to other reg ions 
in the country .  
Organi zational Di chotomy 
Unl i ke other tea-growi ng areas i n  Tanzan i a , Njombe repre­
sents two i nteres ti ng fonns of organ i zations i n  tea producti on-­
pri vate and co l l ecti ve , or l oca l l y  known as 1 1 Ujamaa 11 ( fami lyhood ) .  
A system of organ i zi ng producti on i nto group rather than 
i nd i v i dua l product ion  i s  j ust one aspect of the nati ona l  agri cul ­
tural strategy . Accordi ng to Ga l es ki , Tanzan ian col l ective farms 
. 
1 9  
l i ke those found i n  Njombe are "Type Three . "  The ma i n  di sti ngu i s h-
i ng feature of "Type Three" col l ecti ve farms i s  that they were 
imposed upon the members by an outs i de force.  These were created 
by the nati onal government and not by peasants themsel ves . Duri ng 
subdi v i s i on , vi l l age ,  and the ten- house uni t ( cel l ) wh i ch is the 
sma l l est .  lr i nga reg i on i s  compri sed of four d i stri cts-- I ri nga , 
Mufi nd i , Njombe and Ludewa . 
1 9s .  Gal es k i , "The Model s of Col l ect ive Farmi ng , "  i n  P .  
Dorner ( Ed . ) ,  Co-o erati ve and Con1T1une :  Grou Farmi n i n  the 
Economic Develo  ment of A ri cul ture Mad i son : Wi scons i n  Un i v .  
Press , 1 977 , pp . 1 7-42 .  I n  model ( 2 )  th i s  as pect was not i nc l uded 
earl i er because  i t  was assumed that the behavi or of househo l ds was 
the same i rrespecti ve of organ i zati onal type . I t  was only i n  the 
advanced stage of th i s  study that there was a concern about pa rti c i ­
pat i on i n  co l l ecti ve acti v i t i es ,  that i t  became apparent to modi fy 
model ( 2 )  to eva l uate the d i fferences i n  the organ i zati ona l  type . 
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the early 1 970s , Mr . Kossoky ,  the Reg iona l  Collllli ss i oner at the t ime ,  
successfu l ly forged ahead wi th co l l ecti ve programs i n  the rel ati vely 
poor v i l l ages 1 i ke those under 1 1 Ujamaa 1 1  tea fanns . The major reason 
for 1 1 Ujamaa 1 1  tea producti on was us ua l ly to ach i eve goa l s  of nat i onal 
devel opment and in particu l ar the maximum growth of agricul tural 
expo rt cash crops . Th i s  type of co l l ecti vi za ti on · or 1 1 Ujamaa 1 1 i s  
usua l ly character i zed by pool i ng o f  resoures , i n  part icul ar , l abor .  
The nature of the 1 1 Ujamaa 1 1  organi zation  can be more cl early 
vi ewed as a " producer" co l l ecti ve .  But the tenn "producer" col l ec­
ti ve i s  rather ambi guous . I t  impl i es that product ion can be 
organ i zed on a col l ecti ve bas i s  and sti l l behave l i ke a cap i ta l i sti c 
fi rm .  The co l l ecti ve ca n purchase a l l o r  most of i ts l abor from i ts 
members or hi re from the outs i de .  The co l l ecti ve organ i zati o n ,  that 
not only pool s i ts l and and capi ta l  b ut a l so i ts l abor ,  i s  perha ps 
appropr i ately characteri zed as a "wo rker-producer" col l ecti ve . Th i s  
i s  perhaps the type of  co l l ecti ve fanns found i n  Njombe .  The organ­
i zation tha t pool s i ts l abor resources impl i es that members can 
cl a im a ri ght to empl oyment even when l abor s upply exceeds demand 
at the perce i ved market pri ce of  l a bor .  Thi s  is not the d i s ti ngui s h­
i ng feature of Tanzani an Ujamaa farms such as those found i n  Njombe 
because only tea and  a smal l proport ion  of the producti on acti v i ti es 
are col l ect i v i zed . The majori ty of crops under cul ti vati on i s  not 
co 1 1  ect i ve . 
I t  i s  importan t to d i sti ngu i sh between the two organ i zational 
fonns for farmi ng because of the i r  hypothes i zed effects on 
producti v i ty .  Wi th the Ujamaa farms , the members i dea l l y  are re­
qu i red to perform equa l ly  for homogeneous l abor categor i es . Con­
sequently ,  each member receives an equa l share of the total 
product = + as a d i v i dend , where Q i s . the tota l product and L i s 
the homogeneous l abor i nput .  
1 �  
Consi derabl e  evi dence i n  the l i terature has suggested that 
co l l ect i ve farms have genera l ly performed poorl y when compa red to 
pr i vate i nd i vi dual  farms . The c l o se assoc iation between the farm 
fi rm and the househo l d ,  as po i nted out i n  the preced i ng chapter , 
suggests that the maximi za ti on of fa rm i ncome al so maximi zes the 
househol d i ncome because the two are i ntertwi ned . In  the col l ecti ve 
fann,  such  a rel ations h i p  does not exi st .  Eac h  i nd i v i dual  member 
is d i fferent from other members . A centra l  pol i t i cal  i s sue i s  that 
tho se who had more i ncome and producti on before co l l ect iv i zation 
tend to l ose to those who were poor .  Therefore col l ecti v i zation  
resu l ts ,  i n  part , i n  a transfer of i ncome from r ich  farmers to rel a­
ti vely poorer ones . Once thi s aspect i s  taken i nto account , one 
shou l d not be surpri sed to fi nd a wea k response to government appea l s  
for cooperati ve fanni ng from l and owners , espec i a l l y  wea l th i er 
farmers . The Tanzan ian s i tuati on woul d seem to suggest that col l ec ­
ti ve farms were embraced i n  the rel ati vely poor vi l l ages and not i n  
the wea l th i er vi l l a ges as refl ected by the tea producti on programs 
i n  Njombe.  I gomi nyi d i v i s ion , whi ch has col l ecti ve farms , i s  rel a­
ti vel y poor compared to Lupembe di vi s i on wh i c h  has no co l l ect i ve 
fanns . 
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Hypothes i s  
The nu l l hypothes i s  for test i ng was that col l ecti ve tea fanns 
have the same output as pri vatel y organ i zed fanns . I n  other words , · 
the pool i ng of  vi l l ages as  was done i n  the prev i ou s  model s was eco­
nomi ca l ly justi fi ed .  The as sumption i n  the prev i ous  model s was that 
there were no organi zationa l di fferences . The questi on of i nterest 
was detenni n i ng the major source of di fferences i n  green l eaf output 
per farm between those farms under pri vate ownersh i p and those owned 
col l ecti vely .  I f  organ i zati onal d ichotomy is  an  important i nfl uence , 
then pool i ng of the farms from the two organi zationa l  g�oups cou l d  
l ead to spec i fi cati on error.  Some factors were omi tted in Model I I .  
One of these factors i s  the nature of the organ i zation of tea pro­
ducti on . Model I I  was refonnul ated to account for the poss i b l e  
effect of organ i zationa l type . Organi zat ional type was a l l owed to 
enter the equat ion as a qua l i tati ve var i abl e wi thout hav i ng any 
spec i fi ed i nteraction wi th other vari abl es and had the effec t of  
sh i fti n g  the i ntercept on ly .  
Model 
The refonnul ated conceptual Model I I  ( Cobb- Dougl as type except 
for dummy vari abl es ) was respec i fi ed by addi ng the di screte vari abl e 
cl ass , organ i zati onal type , to the model : 
8 1 82 85 
Qj = A xl . X2 . • . . X5 . + 86X6 . + . . . + 8 1 l xl l . + E
. V . 1 0 
J J J J J J 
where a l l vari abl es were as defi ned i n  I V . 5 except 
x1 0 . = zero-one durTllly vari abl e for col l ecti ve farm organ i zation  
J 
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x
1 1 . = zero-one dununy variabl e for pri vate farm organ i zat io� . 
J 
The Cobb- Dougl as- type regres s i on model , after reparamateri za- · 
ti on to avo i d  matri x s i ngu l ari ty and convers i on to l i nea r form 
l ogari thmi c transforati on of the conti nuous vari ab l es was 
where 
· Q '. = l oga ri thm of output of  green tea l eaf  from farm j ,  
J 
j = 1 ,  . . .  , w 
A'  = l og of i ntercept term 
sk = el asti c i ty of  production  for i nput k where k = 1 ,  
. . • ' 5 
X '  = l ogari thm of  i nput k where k = 1 , . . .  , 5 conti nuous k . 
J 
variab l es used by farm j 
s6 , . , � 1 0 = coeffi c i ents of zero-one variab l es 
X6 , . . •  , x1 0 = di screte vari abl es ( defi ned i n  
I V . 5 and V . 1 0 )  
E . = random error for farm j 
J 
The coeffic i ents of equa tion V . 1 1 were estimated by OLS 
methods for testi ng the nu l l hypothes i s ,  
S l  = $2 ' • • •  '
= 
$ 1 0 = O .  
CHAPTER VI 
EMP I RI CAL RESULTS AND ECONOM I C  ANALYS I S  
The Survey 
Appendi x  A s ummari zes the major numer i ca l  resu l ts of the 
survey . Al l the vari ab l es presented a re averages of the poo l ed 
sampl e farms . There were 1 50 farm househo l ds from the fi ve sel ected 
v i l l ages produc i ng tea . On the average,  tea cul t i vat ion i s  a recent 
act i v i ty wi th an average cu l ti vation period of about s i x  years . 
There appeared to be no al ternati ve empl oyment outs i de the 
agri cu l tura l sector . Nearly 99 percent of the fann househol ds were 
peasants . The average fami ly  s i ze was rel ati vel y hi gh by Western 
standards wi th about ei ght persons per househo l d--fi ve ch i l dren 
equa l ly d i s tr i bu ted between both sexes . There ·was at most one 
el derly person per fami ly ,  sugges ti ng that i n  the trad i ti onal 
soc i ety the respons i b i l i ty of  tak i ng care of the el derly i s  s ti l l  a 
fami ly  obl i gati on . Most of the dependents were ch i l dren bel ow 1 5  
years of age .  Seemi ng ly ,  the househol d head and h i s o r  her spouse 
were predomi nantly the majo r l abor i ncome rec i pi ents for support i ng 
the young chi l dren and the el derly dependent .  Because pr imary edu­
cation was compul sory , thi s group was unava i l ab l e for pl uc ki ng tea 
some of the ti mes . 
Average uti l i zat ion of l abor was about 28 mandays per year 
per farm . Mos t  of the l abor , 21 mandays ( 75 percent ) , was provi ded 
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by fami ly  members ; the rema i n i ng 25  percent or 7 days was cas ua l  
l abor .  Cas ua l or part-time l abor was u s ua l l y empl oyed because of  
the nature of the crop .  The time between pl ucki ng and del i very to 
the factory was four hours . I n  add i tion , buyi ng centers usual ly  
cl osed between 3 and  4 o ' cl oc k i n  the afternoon .  Consequent ly ,  
pl ucki ng had to be  f i n i s hed and  the green l eaf del i vered to the  buy­
i ng center before cl os i ng time . Th i s  ti me constra i nt usua l l y  neces­
s i tated th e empl oyment of part- time l abor .  
Wh i l e  l abor uti l i zation  i s  a fl ow concept, the average ava i l ­
abl e l abor s upply as  expressed by the survey respondents was about 
87 mandays . S i xty- s i x  ( 76 percen t )  of the total mandays was the 
average amount the fami ly was wi l l i ng to s upply  i f  tea product ion 
was expanded . Th i s  s i tuat ion s uggested the absence of a l abor con­
stra i nt probl em wh i c h  was understandab l e  gi ven no a l ternati ve source 
of empl oyment outs i de of agri cul ture wi th i n  Njombe . At current 
pri ces , tea was the most  profi tabl e crop  wi th a net return of about 
shs 1 234 . Tea pri ces were ra i s ed dur i ng the 1 984-85 crop season to 
shs 4 . 1 wi th a resu l t i ng net return of s hs 2097 ( Appendi x  A ,  No . 28 ) .  
I n  fact ,  the peasants preferred to expand cul t i vat ion of tea from 
thei r current a creage of 0 . 59 acres to about two acres . The i n­
tended average asp i rations for tea expans i on appeared to be h i gher 
for pri vate i nd i v i dua l s ( 2 . 9  acres ) compared to the co l l ecti ves 
( 0 . 79 acres ) .  
Average expenses on tool s and equ i pment was about s hs 202 
per year .  Operati ng capi ta l or capi ta l  serv i ces s uch as ferti l i zer 
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and i nsectic i de was shs 1 92 and was di vi ded approximately equa l ly 
between the cos t of fert i l i zer and i nsecti c ide .  A l im i ted amount 
of i ncome was recei ved from l i vestock .  However , mi l k sal es were 
i ns i gn i fi cant as most of the mi l k  produced was for domestic consump­
ti on (Appendi x  A ,  No . 23 ) .  
Average capi tal i n  the form of tool s and pl ucki ng baskets 
was shs 505 , wh i ch was over twice the amount for ferti l i zer and i n­
secti c i des . Tool s and baskets are durabl e i tems with average l i ves 
of three or fou r  years ,  respecti vely ,  and were purchased i n  advance . 
They were l umpy i nputs i n  the sense that they are not used ful ly i n  
a s i ngl e crop year .  
Most of the tea bus hes were sti l l inmature . The average bush 
per farm was about 2261 bus hes wh i ch were uneven ly di stri buted among 
the various  bush age g roups . The mode was 485 bushes i n  the seventh 
year w i th fewer for the n i nth ( 350 ) and fourth ( 1 97 )  years . The re­
mai n i ng age groups had bus h popu l ation rangi ng between 332 for fi fth 
year to 441 for ei ghth year . No three-year-ol d trees were found i n  
th i s  s urvey . Mature trees ( 1 0  years or more ) were few w i th an 
average of 21 bushes per farm . 
Among the major probl ems of  tea expans i on were i nadequate 
l abor part ic i pation on col l ecti ve farms and i nadequate processi ng 
capac i ty (Appendi x  A ,  Nos .  1 5  and 22 ) .  The i ncenti ve to work on 
Ujamaa farms appeared to be l argel y caused by absenteei sm of heads 
of househo l ds wh_o usua l ly sent ch i l dren as thei r representati ve . 
The major cause of s uch absenteei sm was l a ck of proper i ncent ive 
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schemes i n  reward i ng the hardworki ng i nd i v i dua l s .  Because the total 
product was equa l l y  di stri buted among the members , some i nd i v i dual s 
l i kel y l ost through th i s  procedure .  The l osers were usual ly  those . 
who contri buted more than the others . Whi l e  i ncenti ve schemes were 
ma i n ly an i nterna l probl em ,  i nadequate proces s i ng capaci ty was an 
external probl em.  At El miwaha S i ster ' s Convent i n  I gomi nyi  d i v i s ion ,  
1 . 2  acres of tea were cu l ti vated by the nuns . The i r  product i v i ty 
was about 2429 kg per acre . They compl a i ned of the i nadequate 
proces s i ng capaci ty at Luponde whi ch resu l ted i n  ration i ng thei r 
green l eaf .  S imi l ar compl a i nts were expressed by a l most al l the 
respondents i n  the survey .  
Model I 
Agronomic analyses of tree yi.e l d responses have been based 
on the premi se that a functi ona l  rel a ti onsh i p exi s ts between the 
yi el d of immature bushes and the ir  ages , other th i ngs rema i ni ng the 
same . Th i s  rel at ionsh i p  was not prec i sel y known because the yi el d 
res ponse rel at ionsh i p to age i s  not wel l devel oped for Tanzan ian 
sma l l hol der condi tions . The resu l ts obtai ned from empi r i ca l  fi nd­
i ng s ,  whether from experimenta l or cross- secti onal data , l i kely on ly 
prov ided an  approx imation of the mathematica l  rel ati onshi p .  
The res ul ts of Model I equat ion V . 3 were obta i ned and were : 1 
1 unl es s otherwi se stated throughout th i s  cha pter the val ues 
in the parentheses under each coeffic i ent are t- ratios , S refers to 
standard error of estimated ( pred i cted regres s i on l i ne ) , �nd CV means 
coeffi c i ent of vari at ion . 
A 
Q
J
. = 21 . 001 7 + 0 . 0822N4 _ + O .  1 062N5 . + 0 . 221 7N6 _ + 
J J J . 
( 0 . 075 )  ( 1 . 25 )  ( 1 . 87 ) *  ( 3 . 64 ) ** 
0 . 3452N7 . + 0 . 5071 N8 _ + 0 . 0628N9 _ J J J 
( 5 . 1 8 ) ** ( 1 1 . 39 ) ** ( 1 . 78 ) *  
F = 1 1 9 . 21 SQ = 1 82 . 9939 ; SEQ = 1 5 . 4 1 08 
R2 = o . 835 
*Coeffi c i ent i s  s i gn i fi cant at the 1 0  percent l evel . 
**Coeffi c i ent i s  si gn i fi cant at  the 5 percent l evel . 
The vari abl es were : 
A 
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VI . l  
Q
j = estimated green l eaf output per farm i n  ki l og rams per 
year for the j-th farm (j = 1 ,  . . .  , 1 50 )  
N4 _ - N9 . = number of  trees of  l eaf beari ng ages 4 through 9 
J J 
years . 
As the res ul ts from the cross- sectiona l  study suggest ,  83 . 5  percent 
of the tota l variat ion in output of green l eaf per farm was accounted 
for by d i fferences i n  the stock of trees of var i ous ages pri or to 
matur i ty .  
Al l s i gns of the coeffi c i ents were pos i ti ve and cons i stent 
wi th the economic l og i c  of production . Excep t for the coeffic i ents 
of the number of bus hes for years 4 ,  5 and 9 ,  al l rema i n i ng coeffi ­
ci ents were s i g n i ficantly di fferent from O at the 5 percent l evel -­
the sel ected ri s k l evel . However , a l l coeffi c i ents ( except year 4 )  
were stati sti cal ly s i gn i fi cant a t  the 1 0  percent l evel . 
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The model resul ts suggested , for exampl e, that an addi ti onal 
si x-year-ol d tree woul d i ncrease output by . 22 ki l ograms per farm , 
al l other bushes of  other ages rema i n i ng unchanged . I n  add i tion , 
as the trees mature , output i ncreased , as  expected from phys i ol og i ca l  
growth and  i ncrease i n  the number of branches as descri bed earl i er .  
For i nstance , a n  i ncrease of  one seven-or ei ght-year-ol d tree woul d 
i ncrease output by . 345 and 0 . 507 ki l ograms per farm , respecti vely , 
a l l other variab l es hel d constant .  The reason for the sl i g htl y  
l ower output for year n i ne i n  th i s  study might b e  attri buted to the 
sma l l er number of observations for th i s  age group.  As stated earl i er 
i n  the survey su11111ary ,  the average number of n i ne-year-ol d trees was 
350 compared to s i x- ,  seven- , and e ight-year-ol ds ,  whi ch had over 
430 each per farm . A s imi l ar argument mi ght be used for the l ac k 
of s i gn i fi cance at the 5 percent l evel for the four- , fi ve- , and 
n i ne-year-ol ds al so . For the coeff ic i ents for the four- , fi ve- and 
n i ne-year-ol d bus hes to be conc l us i ve ,  add i ti onal observations mi ght 
have . been needed . However , the coeffi ci ents , at l east ,  had the 
expected s i gns . 
Fi nal ly ,  one po i nt concern i ng the i nterpretation of resul ts 
wa s the i ntercept term . I dea l ly ,  a subproductio n  rel ationsh i p must 
have economi c mean i ng .  I n  thi s parti cu l ar case ,  the i ntercept 
impl i ed the effects of the true i ntercept or constant term as wel l 
as other variabl es not i ncl uded i n  the model . A more compl ete 
. spec i ficati on of the producti on funct ion mi ght have permi tted a 
rea sonabl e economi c i nterpret�tion .  However , as speci f i ed ,  the 
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i ntercept val ue had no rea l economi c i nterpretati on and " nonsens ical " 
i n  thi s model . I t  was a l so i ns i gn i fi cant . 
The resul ts from a s ubproduction functi on l i ke th i s  one are 
subject to spec i fi cati on errors . They tend to overestimate the i n­
fl uences because of the omi tted variab l es whi ch were . l i kely to be 
correl ated . The . es timates obtai ned from th i s  model are sti l l  
effi c i ent but b i ased . Therefore the resu l ts obta i ned from th i s  
model must be i nterpreted wi th extreme caut ion . 
Model I I  
The economi c production  function , as earl i er d i scussed ,  
tended to refl ect a more compl ete structure , i n  a n  ana lytica l , eco­
nomi c sense ,  of the producti on process . Economi c · 1 og i c  parti al ly 
determi nes the pattern of producti on process .  The behavior of the 
entrepreneur i s  a prime exampl e. Because the economi c process was 
not known wi th certai nty, the product ion funct ions estimated from 
the cross- sectional data were " hybri d" ones . One s uch  estimate for 
Njombe sma l l ho l der tea producers was gi ven i n  a general form as 
I V . 5 .  Th i s  equati on was estimated us i ng OLS in the forms of equa­
ti on V . 6 and V . 7 after convert i ng conti nuous var i abl es to l ogari thms 
and omi tti ng x7 and x9 to permi t estimati on . 
l og Qj = f ( l og x1 . ' l og x2 _ , . . .  , l og x5 _ , x6 _ , x8 _ ) 
J J J J J 
V I . 2  
where 
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l og �j = l oga ri thm of green l eaf  output from fann j i n  ki l o­
grams per year ( j  = 1 , . . . , 1 50 )  
l og x1 . = l ogari thm of  total l abor i n  mandays per farm per 
J 
year 
log  x2 . = l ogari thm of l and area i n  ac res per fa nn under tea 
J 
. cu l ti vation  
l og x3 . = l ogari thm of  bush  po pul ation i n  number per farm 
J 
l og x4 . = l ogari thm of capi ta l  i n  too l s ,  sh i l l i ngs per fann 
J 
per year 
l og x5 . = l ogari thm . of ca pi tal servi ces , s h i l l i ngs per farm , 
J 
per year 
x
6 . = dummy va ri abl e ,  x6 . � 1 i f  the househol d head had 
J J 
at l east a primary educat ion , otherwi se zero 
x8 _ = durrmy variabl e ,  i f  farmer percei ved l ocal green 
J 
l eaf  proces s i ng capac i ty was i nadequate , x8 _ = 1 , 
J 
otherwi se zero . 
And , by u s i ng pr ime ( 1 ) to desi gnate · l ogari thms , the estimated equa­
ti on was 
Qj = 3 . 1 604 + 0 . 41 95Xi + 0 . 338BX2 + 0 . 2872X3 - 0 . 0645X4 + 
( 2 . 54 ) ** ( 7 . 23 ) ** ( 2 . 09 ) ** ( 2 . 09 ) ** ( - 1 . 72 ) *  
0. 0092X5 + 0 . 0751 X6 + 0 . 0379X8 V I . 3  
( 0 . 1 1 ) ( 1 . 70 ) *  ( 2 . 05 ) ** 
F = 326 . 45 ; R2 = 0 . 941 ; SE = 0 . 266 ; CV = 4 . 4607 
*Coeffic i ent i s  s i gn i f i cant at the 1 0 percent l evel . 
**Coeffic i ent i s  s i gn i fi cant at the 5 percent l evel . 
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The overa l l stati sti cal s i gni ficance of  al l the va ri ab l es 
i nc l uded i n  the model was g i ven by the F ratio . The · observed F ratio  
of 326 . 45 exceeded the cri ti ca l  F _ 05 val ue of 2 . 01 , sugges ti ng that . 
the i nfl uence of the var i ab l es cons i dered together was stati sti ca l ly  
s i gn i fi cant and not attri buted to mere chance .  
The adjus ted R2 , refl ecti ng the predict i ve power of the model , 
was 0 . 94 ; that i s ,  94 percent of the total vari ation i n  Qj was 
expl ai ned by the vari abl es i n  the model . The standard error of the 
estimate , refl ec ti ng the extent to wh i ch actual observations i n  the 
sampl e dev iate from the regress i on l i ne, was a l so sma l l at 0 . 266 . 
The rel ati vely h i g h  R2 and the sma l l standard error of the es ti mate 
and the coeffi c i ent of vari ati on suggested that the model was fa i rly  
pred ict i ve .  
Whi l e  the overa l l s i gn i fi cance of  al l the va ri a bl es taken 
together was affi rmati ve ,  the analys i s  of i ndi v i dual  factors was 
necessary because of eva l uati ng the margi na l producti v i ty of  each 
factor. Such an analys i s is centra l to the analys i s  of resource 
al l ocation and d i str i bution theory. 2 In general , a l l the s i gns were 
pos i ti ve and confonned to the economi c theory ,  except cap i ta l  
expenses for tool s  and equ i pment .  Al l coeffi c i ents , except capi ta l , 
had val ues l ess  than one and greater than zero . That i s ,  the 
estimated producti on functi on was i n  the zone of rationa l  action 
2A thorough analys i s  of factor di stri buti on wou l d a l so re­
qu i re cons i deration of the supply condi ti ons for factors . 
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for a typi cal  neo-cl ass i ca l  production  function . It  a l l ows for 
substi tution of factors cruc ia l  to al l ocation effi c i ency and dimi n i s h­
i ng ma rg i nal  returns throughout. 
The coeffi c i ents for conti nuous vari abl es were ta ken as s impl e 
approximati ons of  el asti c i ti es at the ir  geometri c mean .  The sum of 
el asti c i ti es was · 0. 990 1 . Thi s was approx imately equa l to one . Th i s  
s um impl i es that i f  the quanti t ies o f  al l the va riabl es i n  th e model 
were i ncreased s imul taneous ly by l percent , output  woul d  i ncrease by 
about l percen t. Th i s  resu l t s uggested that the returns to scal e are 
nearly  constant i n  sma l l hol der tea production , as ha s prev iously been 
shown for I ndi a ,  Brazi l ,  and the Un i ted States . 
The analys i s  of marg i na l  producti v i ty i s  important i n  . the 
theory of production ; hence , the magn i tude and di rection of the co­
effi c i ents become cruc i a l  i n  th i s analys i s .  The contri bution at the 
ma rg i n of i ndi vi dua l i nputs becomes cri ti cal . Of the seven vari ­
abl es i nc l uded i n  Model I I ,  four were stati sti ca l l y  s i gni fi cant at 
the 5 percent l evel . At the 1 0  percent l evel , a l l the vari abl es 
were s i gn i ficant except capi ta l  serv ices . 
I n  terms of  rel at ive stati sti ca l  importance ,  tota l l abor-­
fami ly and part-t ime or casual l abor- -appeared to domi nate the 
others in terms of rel ati ve contri buti on .  For exampl e ,  for every 
one percentage i ncrease i n  mandays , output of green l eaf per farm 
i ncreased by 0 . 42 percent .  S imi l a rly ,  thi s res·u l t was fol l owed by 
l a nd wi th 0 . 34 ,  and bush popu l ati on at 0 . 29 percent.  These resul ts 
suggeste� tha t l abor ,  l a nd ,  and  bus h popu l ati on , the most i mportant 
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resources ava i l abl e l ocal ly ,  seemed to exert a major i nfl uence . on 
the output of green . l eaf tea as earl i er had been po i nted out in the 
l i terature . The resul ts seem to support these l oca l resources as 
key dec i s ion vari abl es in smal l ho l der devel opment prog rams as 
paral l e l ed in the l i terature . 
The s i gn of capi tal expenses for tool s was unexpected . The 
coeffic i ent was sma l l and s l i ghtly negati ve .  One pl aus i b l e  expl an­
ati on for the i nverse rel ati ons h i p  was that too l s ,  such as pl uc ki ng 
bas kets , kn i ves , hoes , and machetes , are usua l ly purcha sed before­
hand and used i rrespecti ve of the amount of green l eaf pl uc ked . 
Furthermore a m i n imum number of tool s i s  requ i red . Therefore , they 
coul d be regarded a s  " quas i "_ fi xed assets and i ndependent of produc­
ti on l evel at the typi ca l  s i ze of the smal l hol der . Gi ven that mos t 
of the smal l hol der tea wa s sti l l  immature i n  the s urvey area , one 
may regard the rel ations h i p between output and cap i tal for tool s as 
bei ng zero or very c l ose to zero i ntu i ti vel y .  The dec i s i on to 
purchase  a mi n imum n umber of worki ng too l s i s  ta ken i n  anti c i pation 
of fu l ly mature tea at an anti c i pated s i ze of operation . Because 
too l s are to be used in the future , the smal l ho l der tends to 
purchase too l s i n  advance to avert ri s ks of nonava i l abi l i ty at ti me 
of need . That i s ,  i n  countri es s uch  as Tanzan i a  where the suppl y of  
such too l s i s  l i kely to be smal l and  ava i l ab i l i ty ri sky because of  
l ow too l factory producti on at about 20  percent ,  the smal l hol der 
· l i kel y wi l l  buy i n  advance to be assured of havi ng tool s .  
Farmer perceptions about the i nadequacy of l oca l tea 
proces s i ng ca pac i ty rel ati ve to percei ved need was stati st ica l l y 
s i gn i fi can t at the 5 percent l evel . 3 The probl em  of l ow capac i ty 
uti l i zat ion had l ed to 1 1 excess 1 1 capaci ty of pl ant because of 
shortages of i nputs . Though thi s has been one of the pro� l ems 
i n  both tea proces s i ng pl ants at Lupembe and Luponde ( us ual l y  
shortages of impo rted i nputs s uch a s  furnace o i l ) ,  i t  has not 
been a major probl em i n  the tea i ndustry .  There has been a n  un­
precedented i ncrease i n  the s uppl y of green l eaf produced by 
smal l hol ders . Th i s  unpl anned i ncrease i n  the s uppl y of  green 
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, 
l eaf was apparently · due to " i l l egal and secret" nurseri es from 
i ndi v i dual  pri vate gardens . 4 These nurs er ies prov i ded an 
addi ti ona l source of transpl ants wh i ch l ed to i ncreas i ng pl anti ngs . 
TTA was not aware of the impact of these nurseri es unti l i t  was too 
l ate . One res ul t was i nadequate process i ng capaci ty at Lupembe .  A 
new factory was bei ng pl anned for constructi on at Uka l awa to cope 
3Fanner percepti on of i nadequate l ocal proces s i ng pl ant 
capaci ty was v i ewed as if i t  were a reducti on of the pl ant capaci ty .  
S i nce the pl ant capac i ty was v i ewed as  a " reduct ion , "  t h e  output 
moved i n  the same d i rect i on . Therefore the pos i ti ve s i gn was to 
be expected . 
4Persona l  i nterv i ew wi th the Honorabl e Mr . Jac kson Ma kwetta , 
member of Parl i ament for Njombe and al so Mi n i ster for Na tional Edu­
cat ion  duri ng February 1 984 at h i s  offi ce i n  Dar-es-Sa l aam . He pro­
vi ded va l uab l e  i nformati on on hi stori c and economi c devel opment of 
tea i n  Njombe. Among the major probl ems seen today wi th regard to 
ut i l i zat ion  of  capac i ty were i nadequate crop stati st ics  col l ected 
by the government and the Worl d Bank .  The major stati sti c that the 
two sources rel i ed on  was the sal e of tea trans pl ants . No data were 
ta ken of new pl ant i ngs resu l ti ng from pr i vate nurseri es . 
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with the increased supply of tea leaf. Expansion and modernization 
programs were also being discussed by the government and the owners 
of the Luponde tea processing plant.5 
Simple correlations were used to measure collinearity between 
pairs of independent variables and to serve as an indicator of multi­
collinearity . Consequently, capital services was apparently insig­
nificant because of higher correlation with bush population and land. 
Application of fertilizer depended on the number of bushes. The 
number of bushes was also related to the quantity of land. The 
simple correlation between capital services and bushes was 0.86 and 
was significantly different from zero at the 1 percent level. The ­
correlation between land and capital services was 0.97. This high 
correlation was expected because TIA provided fertilizer by the 
amount of land under tea cultivation . Consequently, because of the 
correlation between independent variables, one of the OLS assumptions 
of independence among explanatory variables was violated.6 The 
consequence of this was that the precision of the estimates fell 
because of the difficulty of separating the ·relative influences of 
the various inputs included in the model. Larger standard errors 
6J. Johnston, Econometric Methods (2nd Ed . )  (New York: 
McGr�w-Hill, 1 960), p .  160 .  
for spec i fi c  estimates resu l ted over what woul d have been the case 
wi thout mul ti col l i neari ty. 
Model I I  I 
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As po i nted out i n  the precedi ng chapter , the hypothes i s  pre­
sented was that J n  underdevel oped economi es , a tendency exi sts or 
· recently exi sted towards a l ow but pos i ti ve marg i na l  product of 
l abor . Actual l abor servi ces were used i nstead of  ava i l abl e 
services ; that i s ,  the stock of l abor .  The estimates of the 
margi na l products of l abor categori es i n  the subproduct ion 
functi on , equation  V . 9  of prev ious chapter , were determi ned from 
the fol l owi ng est imated equat ion : 
Qj = � 30 . 7 743 + 24 . 7677L1 . + 1 7 . 5051 L2 . + 
J J 
{ - 2 . 41 ) ** { 6 . 81 ) ** { 6 . 04 ) ** 
V I . 4  
8. 408SL3 . + 23 . 4057L4 . + l l . 6058L5 . + 1 4 . 8650L6 . . 
J J J J 
( 6 . 39 ) ** ( 8 . 39 ) ** (5 . 07 ) ** ( 8 . 55 ) ** 
F = 597 . 28 ;  R2 = 0 . 962 ; SE = 9 . 33 ;  CV = 1 4 . 7 .  
**Coeffic i ent i s  s i gn i fi cant a t  the 5 percent l evel . 
The vari ab l es were i denti fi ed as : 
Q .  = esti mated output of  green l eaf i n  k i l ograms per year 
J 
for the j-th fa nn ( j =l , . . . , 1 50 )  
L 1 . = fami l y  adu l t  ma l e  l abor i n  mandays per year 
J 
L2 . = fami l y  adu l t femal e  i n  mandays per year. 
J 
L3 . = fami ly chi l d  l abor i n  mandays per year 
J 
L4 . = hi red adul t ma l e  l abor i n  mandays per year 
J 
Ls . = l abor of h i red adul t femal e l a bor i n  mandays per year 
J 
L6 . = hi red chi l d  l abor i n  mandays per year .  
J 
From the resu l ts , a l l the vari abl es cons i dered as a group 
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were stati s ti cal ly s i gn i fi cant as refl ected by the h i gh F val ue of 
597 . 28 compared to the cr it ical va l ue of 2 . 1 0  when a = 0. 05 .  The 
predi cti ve power of the model was g i ven by the adjus ted R2 at 0 . 962 . 
The s tandard error s howi ng the spread of observati ons from the pre­
di cted l i ne was 9 . 33 ki l o grams whi ch i s  a rel ati vely modest va l ue 
fo r the sampl e s i ze used .  The coeffi c i ent of var iati on refl ecti ng 
the ratio of the standard dev i ati on to the mean output was 1 4 . 7  per­
cent, a l so a modest fi gure� Gi ven these stati st ics , i t  is suggested 
that the model was reasonably pred icti ve and fa i rly  prec i se for the 
ki nd of sampl e used .  
The model was a l so cons i stent i n  tenns of expected s i gns . 
Al l the s i gns were pos i ti ve ,  s uggesti ng pos i ti ve marg i nal products 
for al l l abor categori es whi c h  was contrary to the a l l eged phen­
omenon of pos s i bl e  negat ive  margi nal product. 
The "marg i na l  product 1 1 7 of l abor has severa l i nteresti ng 
features . Fi rst ,  i n  both cases , adu l t mal es appeared to have h i gher 
7stri ctly speak i ng margi na l  product of l abor is l i kely affected 
through i nteraction wi th other i nputs used i n  the production  proces s .  
Rea l i st ica l ly ,  output i s  jo i ntly detenni ned by l abor and other i nputs . 
Hence , es timati on of marg i na l  products i n  th i s  case i s  somewhat 
l imi ted and shoul d be used ca uti ous ly s i nce the model was i ncompl ete . 
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producti v i ty than adul t femal es . For exampl e ,  for each  addi ti ona l · 
manday used ,  output of green l eaf  pl ucked i ncreased by at l east 
23 . 4  ki l ograms , other l abor ca tegori es rema i n i ng unchanged . Adu l t 
fema l e  product i vi ty was s l i ghtly  l es s  than three-fourths of adul t 
ma l e  produc ti v i ty as argued i n  Chapter I V .  Two ma i n  reasons l i kely 
l ed to thi s d i fference i n  producti vi ty.  Fi rst ,  adu l t fema l es per­
formed the domestic chores such as coo ki ng , mi l ki n g ,  fi rewood 
co l l ection , and house c l eani ng . They were l i kely to be more 
phys ica l ly exhausted and therefore cou l d not put i n  as much effort 
as adul t mal es i n  pl ucki ng . Second , they were l i kel y cari ng for 
young chi l dren whi l e  worki ng because the women were on average , 40 · 
yea rs of age . 
The producti v i ty of fami ly ch i l d  l abor was s l i ghtly  l ess 
than hal f that of fami ly adu l t  ma l e  l abor. Though the pl ucki ng 
tas ks demand l e�s  phys i ca l  effort , the l ower producti v i ty of chi l ­
dren was l i kely expl a i ned by the younger age as was assumed i n  
Chapter I V . The ch i l dren requi red more s upervi s i on than adul ts . 
Producti v i ty was expected to be l ower than  adu l t mal es because of 
age and experi ence di fferences . 
Model I V  
The nu l l hypothes i s  tested i n  th i s  model was that col l ecti ve 
farms have the same output as pri vately organ i zed farms , whi l e  i n-
. e l udi ng other production i nputs i n  the model . Thi s model was s im i l a r 
to the Cobb- Doug l as funct ion , . Model I I  except for di screte var i abl es 
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to a l l ow for the effect of form of organ i zation on the i ntercept 
term ( equation V . 1 1  of the preced i ng chapter ) .  Al l var iabl es were 
the same as tho se identi fi ed i n  Model I I  and organ i zational type was 
added . The vari abl es i n  the s tati sti ca l  model were 
Qj = l ogari thm of annual output of green l eaf i n  ki l ograms 
per . fa rm j ( j = 1 , . • . , 1 50 ) 
A '  = l ogari thm of cons tant term 
X '  = l o gari thm o f  tota l l abor per farm i n  mandays per year 1 .  
J 
X '  = l ogari thm of l and under tea cul ti vati on 2 . 
J 
X '  = l ogari thm of bus h popul ation per fann 3 .  
J 
X '  = l ogari thm o f  capi ta l  i n  too l s per farm per year 4j 
X '  = l ogari thm o f  cap ita l  servi ces per fann per year s .  
J 
x
6 . = du11111ary vari abl e
= 1 i f  the househol d had at l east a 
J 
pr imary educati on , otherwi se zero 
x8 . = du11111y variabl e - 1 i f  farmer percepti on of l oca l tea 
J 
process i ng pl ant capac i ty was i nadequate , otherwi se zero 
x1 0 . = du11111ary var iab l e - 1 i f  output came from col l ective farm , 
J 
otherwi se zero . 
The resu l ts of the estimated output Qj for Model I V  were : 
a � = 0 . 31 44 + 0 . 9608Xi . + 0 . 2589X� . + 0 . 3532x; . - 0 . 0224X� .+  
J J J J J 
( 0 . 30) ( 33 . 01 )** ( 2 . 07 ) ** ( 2 . 92 ) ** ( - 1 . 35 )  
o . 01 91x5 . + o . o3o4x6 . + o . 01 61 x8 .  - o . 01 a2x1 0 . 
J J . J J 
( 0 . 57 ) ( 1 . 7 7 ) * ( 0 . 91 ) ( - 0 . 64 )  V I . 5  
F = 2006. 52; R2 = 0. 991 ; SE = 0. 1 03; CV = 1 . 7; OF = 1 41 
*Coefficient is significant at the 1 0 percent level. 
**Coefficient is significant at the 5 percent level. 
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The high F value of 2006 . 52 and R2 of 0. 99 1 both suggested 
that a large proportion of the variation in the output of green 
leaf was explain�d by the eight explanatory variables included in 
the model. Total labor, land, and bush population were statis­
tically significant at the 5 percent level. Primary education or 
higher was significant at the 1 0 percent level. All remaining var­
iables, namely capital services, perceived inadequate processing 
plant capacity, capital in tools and the collective fonn of organi� 
zation were insignificant, but all had the expected signs except 
capital in tools. 
A potential problem in a model with this many variables is 
multi-collinearity as discussed earlier in this chapter. For 
example, discrete zero one dummary variable for the collective form 
of organization, x1 0, was insignificant and was correlated with 
labor, x1, with a simple correlation of 0 . 67 which was statistically 
significant at the 1 percent level.8 The effect of fonn of organ­
ization was difficult to separate from effects of other factors like 
labor because of labor participation attitudes that in turn affected 
81n order to detect multi-collinearity, a simple regression 
was run with output Qj ' the dependent vari�ble and x1 0 ., · ·the inde-
pendent variable. The result showed that the collecti�e organiza­
tional variable was statistically significant at the 5 percent 
level. It had also the expected sign. 
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l a bor i n  pl ucki ng and conversely .  However , even wi th  the data 
stri ngency ,  organi zationa l  aspect cou l d  not be separated from such 
factors as l abor because the aspect i nvo l ved here was the questi on 
of l abor atti tudes toward partic i pat ion  in the pl ucki ng operation . 
Because l abor was extremely important i n  the producti on of tea , one 
woul d suspect the "mas ki ng" of the organi zati onal va ri abl e , x1 0 by 
x1 i n  V I . 5  beca use they were h i ghly correl ated . However , the co­
effi c i ent on the s i gn of x1 0 . bei ng as hypothes i zed impl i ed tha t 
tea output per farm i n  the col l ecti ve vi l l ages tended to be l ower 
than that of farms l ocated i n  the vi l l ages where pri vate ownersh i p  
preva i l ed .  
Economi c Ana lys i s  o f  El asti c i t i es,  Margi nal 
Producti vi ti es and Economic Effi c i ency 
Tabl e VI . l  presents the estimated el asti c i ti es of the 
various factors for Model s I I  and I V .  No el asti c i t i es are pre­
sented for the d i screte variabl es because these entered both model s 
as sh i fters . Therefore they affected the i ntercept only a nd not 
the sl opes . 
Producti on El asti c i ti es 
I n  the Cobb-Dougl as model , the coeffi c i ents of  the conti nuous 
va ri abl es were i nterpreted as el asti c i ti es of the product ion  func­
t ion . El asti c i ti es were i ndependent of the factor rat ios  for the 
conti nuous expl anatory vari abl es s uch as the l and , l abor , bush popu­
l ation , capi ta l tool s and capi ta l  servi ces . 
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Sum of El asti c i ti es 
I n  i nterpreti ng the s um of el asti c i ti es ,  one usua l ly assumes 
that the economic  and stati s ti cal model s refl ect the real worl d .  
The stati stical  model i s  unb iased i f  it  i ncl udes a l l  rel evant vari ­
ab l es .  I n  th i s  case ,  the sum of the el easti c i ti es provides a n  i n­
d i cation of returns to scal e .  I f  the s um is  l ess  than un i ty,  i t  
refl ects i n  pa rt the extent o f  the effects o f  the omi tted vari a bl es . 
I f  the s um i s  greater than uni ty ,  i t  suggests perhaps , among other 
th � ngs , the va ri ous anomal i es wi th i n the sampl e data . I n  terms of 
returns to scal e i n  th i s  s tudy ,  Model I I , Tab l e  V I . l  appeared to 
exh i b i t constant returns to scal e whi l e  Model I V  i ndi cated i ncreas­
i ng returns . Thi s  d i fference l i kely was due to the way the model 
was cons tructed , among other th i ngs . 
Margi na l Producti v i t i es9 
From equation V I . 3  ( Model I I ) ,  the s hares of the factors of 
producti on were cons i s tent wi th a pri ori expectati ons . The esti ­
mated i nput coeffi c i ents was i nterpreted as el asti c i ti es of produc­
tion for the Cobb- Doug l as producti on functi on . Labor had the hi g hest 
coeffi ci ent at 0 . 4 1 9 . Next i n  order of magn i tude were the coeffi ­
ci ents for l and , 0 . 339 ; bush popu l ati on , 0 . 287 ; cap i ta l  serv i ces , 
0 . 0092 ;  and capi ta l  too l s ,  - 0 . 0645 .  
9Ana lys i s  of the factor s hares and marg i nal  producti vi ti es 
was based on Model I I ,  the ma i n  conceptua l model of thi s study .  
Model b 
I I  
IV  
TABL E V I . l 
EST IMATED ELAST IC IT I ES FOR THE I NTERFARM SAMPLEa 
Eguationb 
V I . 3  
V I . 5 
Labor 
0 . 41 95** 
0 . 9608** 
Land 
0 . 3388** 
0 . 2 589** 
Bush 
Po2u l ation 
0 . 2872** 
0 . 3532** 
a*Coeffi c i ent s i gni fi cant at 1 0  percent l evel . 
**Coeffi ci ent s i gn i fi cant at  5 percent l evel . 
Capi ta l . Capi ta l  
Tool s Serv i ces 
-0 . 0645 0 . 0092 
-0 . 0224 0 . 01 97 
Sum of, , 
El asti c i t ies 
0 . 9902 
1 . 5702 
bModel a nd equation s pec if i ca tions can be found i n  earl i er s ecti on of thi s chapter . 
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One who i s  fami l i ar wi th the nature of tea production i n  the 
devel opi ng countri es i s  not s urpr i sed to fi nd the share of l abor to 
be j ust under one-ha l f of tqta l output. As po i nted out earl i er ,  
the pl ucki ng operation i s  the most l abor i ntens i ve activ i ty i n  the 
cu l t i vation of tea . Land i s  a l so an important dec i s i on vari ab l e .  
The expans ion of . tea farmi ng i n  Tanzan i a  has been genera l l y  the 
resu l t  of extens ive farmi ng and has i nvo l ved the expans ion  of the 
l and fronti er . More l a nd area has been pl aced i n  tea production ;  
therefore ,  i t  i s  not surpri s i ng to fi nd . l and second on ly  to l abor .  
Marg i na l  products of  i ndi vi dual factors used in  the es tima­
tion  of the output can be computed by mul ti plyi ng the el asti c i ty 
of an i nd i v i dual factor by i ts average product . 1 0  Given the rel e­
vant production  el astic i ti es , margi na l  producti v i ti es can be deter­
mi ned at any po i nt on the production  funct ion provi ded that the 
i nput-output l evel s l i e w i thi n the range of the sampl e o bservati ons . 
Even though marg i na l  products can be ca l cu l a ted at any poi nt on  the 
producti on functi on , typi cal ly i t  i s  cons i dered conven i ent  to pre­
sent the va l ues i n  terms of an "average farm . 11  Beca use the data 
were deri ved from a cross- sectiona l  study of sma l l farms , i t  was 
not rea sonabl e to assume on an a pri ori bas i s  that a l l fi rms were 
homogeneous and were on the same produc tion  funct ion . I n  the con­
text of the Cobb- Dougl as model , computation  of marg i nal  producti vi ti es 
l OThi s method i s  only appl icabl e for the Cobb- Dougl as type 
model s i n  wh ich the vari abl es are expressed i n  doubl e l ogari thms . 
I t  i s  therefore not a genera l . approach . 
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at the geometr ic  means of  outputs and i nputs were deemed to be the · 
most rel evant approach . 1 1  As a matter of conven i ence , marg i nal 
products were expressed i n  terms of marg i na l  val ue product rather 
than i n  phys ica l  terms to compare the margi na l va l ue of resources to 
the ir  res pecti ve pri ces . Th i s  approach i s  ;an appropr iate method of 
eva l uati ng the economi c effi c i ency of resource use i n  a parti cu l ar 
production acti v i ty .  
The formul a used for cal cu l at i ng the marg i na l  va l ue product 
was 
where 
TVPk MVPk = Ek _ x k 
= EkAVPk 
V I . 6  
MVPk = marg i na l  val ue product of factor k used to produce an 
output i n  sh i l l i ngs per i nput un i t  
E k = el asti c i ty o f  k-th factor i n  produc i ng output 
Xk = k- th factor used to produce output measured· at geometri c  
· mean i n  respecti ve phys ical  un i ts of  i nput 
TVPk = val ue of output per farm i n  sh i l l i ngs va l ued at geo­
metr ic  mean for the k- th factor 
1 1 usua l ly the marg i na l  producti vi ty of any factor  depends on 
the quanti ty of it  a l ready used and on the l evel s of other factors 
wi th wh i ch i t  is combi ned i n  the production  process .  Hence , the 
estimates wi dely used i n  much of the l i terature are those deri ved at 
the mean l evel s .  For the Cobb- Dougl as function , the rel evant means 
are the geometric mean s ,  the geometri c  means a l so provi de i nformati on 
about the sca l e  of operations to whi c h  each estimate of producti on 
refers . 
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AVPk = average va l ue product of k- th factor used to produce · 
output i n  sh i l l i ngs per respecti ve i nput un i t .  
Margi nal Va l ue Product o f  La bor 
Means for the Xk ' s  are l i s ted i n  Tabl e V I . 2  and AVPk ' s  appear 
i n  Tabl e VI . 3 . These va l ues were used i n  computi ng the respecti ve 
. marg i na l  va l ue products . Tabl e V I . 4  presents computed margi nal 
va l ue producti v i ti es of the fi ve most important factors for the 
sampl e of sma l l hol der tea producers i n  the Njombe di str ict .  Esti ­
mates were presented for two model s ( Model I I  and I V )  for the sake 
of compl etenes s .  The marg i nal producti v i ty of l abor was s hs 25 . 42 
per manday worked ( or $1 . 50 )  based on equation V I . 3 , wh i l e  it was 
shs 58 . 23 ( $3 . 43 )  bas ed on equati on V I . 5 . 
Opportuni ty Cost  of  Labor  
Product ion el astic i ti es i nd i cate the sens i ti v i ty of output 
respons e to changes i n  i nput l evel s .  A questi on  that ari ses i s  
whether the i ncreased effi c i ency coul d be ach i eved by varyi ng the 
l evel s of i npu t uti l i zation by mov i ng a l ong the output c urve ; that 
i s ,  on a g i ven production function . Th i s  analys i s  requi res the 
compari son of the marg i na l  va l ue product (MVP ) of the i nput and i ts 
margi nal factor cost ( MFC ) . I n  a perfectly competi ti ve economy, 
· thi s wou l d  mean the compari son of  d i scounted MVP and d i scounted 
MFC . However , i n  the case of devel opi ng countri es such a s  Tanzani a ,  
factor ma rkets are poorly organ i zed . Labor i s  an exampl e  wi th the 
economy genera l ly cha racteri zed by l ack  of spec i a l i zation , the 
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TABLE V I . 2 
SAMPLE MEANS OF TOTAL VALUE PRODUCT OF TEA AND QUANT ITI ES 
OF RESOURCES USED PER FARM IN SMALLHOLDER 
TEA PRODUCT IONa { GEOMETR IC  MEANS ) 
Variab l e ·  
Mean to ta l val ue product of tea per farm ( s hs ) 
Mean i nput per farm 
Labor (mandays ) 
Land (acres ) 
Bush  popul at ion ( number of bushes ) 
Capi ta l i n  tool s ( s hs )  
Capi ta l  servi ces ( s hs ) 
Va l ue 
1 665 . 6 -
27 . 48 
0 . 59 
2261 . 4 -
504 . 77 
1 91 .  58 
aData source from survey summary i n  Append i x  A; means are at 
geometri c means . 
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· TABLE V I . 3 
GROSS AVERAGE VALUE PRODUCTS PER FARM AT GEOMETRI C  RESOURCE MEANS FOR 
THE SAMPLE OF TANZAN IAN SMALLHOLDER TEA PRODUCERsa 
Labor 
Land ( shs/acre ) 
Capi ta l  i n  too l s ( s hs/s hs ) 
Capi ta l  serv i ces ( s hs/s hs ) 
60 . 6 1 
2823 . 05 
0 . 74 
8 . 7 5 
aThe gross  average product of each factor was computed by 
d i v i d i ng the mean gross average va l ue product by geometr i c  resource 
mean . The computed average i nc l uded the product returns to a l l 
i nputs and not s i mp l y the return attri butabl e to a s i ng l e factor . 
General l y ,  average va l ue products are used a s  one meas ure of 
effi c i ency when data on marg i na l  products · ca nnot be obta i ned . 
TABLE V I . 4  
MARG I NAL VALUE PRODUCTS FOR SELECTED FACTORS OF PROMOT ION 
I N  THE SMALLHOLDER TEA PRODUCT ION SAMPLEa 
Vari abl es 
X3 
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Model b Eguationb 
X] X2 Bus h  
Labor Land Poeul ation 
(ShsJ 
I I  V I . 3  25 . 42 956 . 45 0 . 20 
IV V I . 5  58 . 23 730 . 89 0 . 26 
aCa l cu l ated only for vari abl es wi th coeffi c i ents that were 
s i gn i f i cant at the 1 0  percent l evel or better . The va l ues have 
been deri ved from the i nformati on i n  Tabl es V I . 1 , V I . 2  and V I . 3 . 
bModel and equati on spec i fi cations can be found i n  earl i er 
secti ons of th i s  chapter . 
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marginal factor cost for labor cannot be determined in  the market 
place directly in many cases. The marginal factor cost of labor 
has to be i ndirectly detennined by computing its opportunity cost. 
In thi s  study, thi s was done under two scenarios : (1) Tea expans ion 
di d not replace any major food crop,12 and (2) tea expans i on re­
placed the major . food crop. 
Under the fi rst scenario, tea and maize were assumed to be 
supplementary enterpri ses in iti ally. Tea acreages were planned to 
be one acre per parti c ipati ng family to ensure enough labor for food 
production. Under scenario 1 family labor was used to produce both 
cash and subs i stence crops. However, i n  reali ty, family labor was . 
not fully utili zed duri ng the dry season because most of the maize 
operati ons were completed. When the tea pluc k ing rounds were 
completed, labor was i dle . Thi s  was not surpri s i ng because of the 
low degree of i ndustriali zation and no alternative nonagricultural 
employment opportunity exi sts during the dry season. During the 
dry season, the opportuni ty cost of family labor was low. However, 
the only major alternative was employment on the tea estates where 
operati ons were usually carri ed on throughout the year. The ave�age 
wage rate found at the privately-owned Luponde factory was shs 25.25 
per manday. 13 The wage rate was weighted by the potenti al labor 
12The main  food crop i n  thi s  area was mai ze. 
13There are no major di fferences i n  the wage rates offered 
among the estates s i nce thi s  i s  usuall y a legal minimum wage rate. 
Obviously, thi s  may be slightly high because during the 11 slack11 
s upply i n  the Njombe di stri ct to refl ect the opportun i ty cost of 
l abor. 1 4 
where 
Wei ghted opportuni ty cost  of agricul tura l l abor = + (W )  
L = potenti al  l abor supply i n  Njombe d i str ict 
p = popul ation of  Njombe di stri ct 
V I . 7  
W = money wage rate i n  shi l l i ngs per day pa i d  by Luponde 
factory .  
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About 60 percent of the tota l  popu l ati on was of worki ng age i n  
Njombe; consequently ,  the wei g hted opportuni ty cos t of l abor was 1 5 -
= 0 . 60 ( shs 2 5 . 25 ) per day 
= s hs 1 5 . 1 5  per · day . 
The rati o  of marg i na l  va l ue product to opportun i ty cos t provi des one 
vers ion  of an effi c i ency i ndex . Us i ng the resul ts i n  Tab l e V I . 4  for 
season , the supply  may exceed the demand at  the l ega l mi n imum creat­
i ng ".unempl oyment gap .  11 Even though there are workers wi l 1 i ng to 
work at a l ower rate , they cannot do so . 
1 4see , for exampl e ,  P .  A .  Yotopou l o·s ,  Al l ocati ve Eff ic i ency 
i n  Economi c Devel o ent: A Cross Section Ana l s i s  of E i rus Farmi n 
Athens : F. Constantimi d i s  and C .  M1 l a l as ,  1 967 , pp . 1 94- 1 96.  
1 5The wei ghted opportuni ty cost is an average rather than a 
margi nal  concept . I t  i s  used here beca use the opportuni ty cost was 
cons i dered to depend on the a l ternati ve empl oyment duri ng the dry 
season . Si nce most of the agri cu l tura l  activ i ti es were at the ir  l ow 
pea ks duri ng th i s  season , there l i kely was a l a rge " potentia l " l abor 
force duri ng the off-season . Th i s  supply l i kely wou l d impact on  de­
pres s i ng the wage rate. S i nce there i s  l i kely to be an "exces s "  
supp ly ,  a wei ghted opportun i ty cost was deemed to be a better measure 
than the marg i na l  factor cost. Because the l abor markets are i mperfect , 
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the margi na l  producti vi ty of l abor for Model I I  at 25 . 42 ,  the i ndex 
was 1 . 68 for the wei ghted opportuni ty cost  and approx imately uni ty 
for the unwei ghted opportuni ty cost .  Under th i s  assumption , i t  
appeared that i neffi c i ency was present under thi s scenario s i nce the 
MVP of l abor. exceeded i ts opportuni ty cost .  
These computations tended to s uggest that in  i nstances of 
government- regu l ated pric i ng of l abor such as wage- fi x i ng ,  the oppor­
tun i ty cost o f  fami ly l abor woul d  tend to be bel ow the mi n imum wage 
rate . The tea estates were more l i kely to ful l y  empl oy a permanent 
l abor force throughout the year ,  and the opportu n i ty cost  of wage 
l abor was l i kely to be h i gher than on the sma l l fami ly farms . Hence , 
an impl i cation was that on the estates , marg i nal producti v i ty of  
l abor i s  equated to i ts opportuni ty cost  at a va l ue above s hs 1 5 . 1 5 . 
I n  th i s  study , the opportun i ty cost  of l abor on the estates was 
l i kely somewhat c l oser to i ts wage rate of shs 2 5 . 25 .  The effic i ency 
i ndex i s  therefore approximately equa l to un i ty. 
By assumi ng a constant "true opportuni ty cost "  for fami l y  
l abor o f  shs 1 5 . 1 5 , the quanti ty o f  l abo r that woul d  restore the 
necessary equl i bri um between the margi na l  val ue product of  l abor and 
i ts marg i na l  factor cost  was deri ved . 
there are probab i l i ti es of di fferent wage rates . Th i s  l eads to a 
probab i l i ty di stri buti on of the wage rate whi ch now becomes a random 
vari abl e .  So the expected wage rate was obta i ned by mul t i ply i ng the 
probab i l i ty of the l abor force duri ng the off- season by the observed 
wage rate at the Luponde factory . The s i tuati on i n  the study suggested 
th i s pos s i b i l i ty i n  wh i ch there were many peopl e l oo ki ng for jobs 
duri ng the "off season . "  
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By us i ng equati ons V I . 9  and V I . 1 0 the marg i na l  va l ue product 
of l abor was set to equal i ts margi na l  factor cost to fi nd the quan- · 
ti ty of  l abor requ i red to restore equ i l i br i um .  
TVPk 
· E k - = Wk 
xk 
VI . 8  
which  was expressed as 
V I . 9  
where Ek i s  the producti on e last ic i ty of  i nput k ;  TVPk i s  mean total 
va l ue product i n  sh i l l i ngs ; Wk and Xk are the opportuni ty cost and 
quanti ty of l abor , res pecti vel y .  
The requ i red i nput changes were computed by assumi ng s ucces­
s i ve i ncreases in the quantity of i nput . 1 6  Thi s  prov i ded a MVP curve 
depi cti ng the demand for l abor wi th a l l other factors hel d cons tant 
to bri ng about the necessary equa l i ty between MVP and margi nal  
factor cost ( MFC ) . 
Changes i n  the i nput el asti c i ty i n  th i s case accounted for the 
changes i n  the output .  Fo r exampl e an i ncrease of 5 percent i n  the 
1 6Because the probl em was to fi nd rel ati ve magni tudes in fac­
tor changes requ i red · to restore l abor equ i l i bri um ,  equation V I . 9  
cou l d not be used di rectly to obta i n  the requ i red changes because of  
the l aw of  dimi ni s h i ng returns . Consequently ,  the MVP had to be 
computed at di fferen t i nput changes us i ng the i nput el astic i ty 
approach . As po i nted out i n  the previ o us section , the coeffic i ent 
of producti on is a l so the el asti c i ty of production wi th the Cobb­
Dougl as type funct ion . Hence , o utput changes were refl ected i n  
. changes i n  b va l ues of the producti on function .  For th i s  method , see , 
for exampl e ,  P . A .  Yotopoul os , op . c i t .  
quanti ty of  l abor ,  the margi na l val ue product was computed as  
_ r b + 0. 05b/ l TVPk MVPk - t l . OS j V I . 1 0 
xk 
whi c h  was rewri tten as 
V I . 1 1  
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and refl ected dimi n i s hi ng margi nal producti v i ty as the i nput i s  con­
ti nuous ly i ncreased whi l e  others were hel d constant . From thi s  
property , the margi na l producti vi ty curve was traced . Th i s  curve 
al so suggested the potenti a l  demand for l abor that wou l d resul t i n  
factor equ i l i bri um . 1 7  A curve for i ncreases of 1 0  percent ,  20 per­
cent, 25  percent to 260 percent i s  depi cted i n  Fi gure V I . 1 . By 
starti ng at the geometri c means of  output and l abor i nput of 1 665 . 6  
shs and 27 . 48 mandays , respecti vely,  the ma rg i nal  va l ue product 
gradua l ly d imi n i s hed as l abor was i ncreased . Because �he pri ce of 
the product was hel d constant,  the dec l i ne i n  the MVP was the resu l t  
of the l aw o f  dimi n i s hi ng returns i n  the phys i ca l  product . I n  Fi gure 
V I . 1  the magn i tude of the factor changes was substanti a l . To ach i eve 
equa l i ty between the MVP of l abor and i ts margi nal  facto r cost (oppor­
tun i ty cost ) ,  the quanti ty of  l abor had to i ncrease by about 230 
1 7 1 f  one cons i ders on ly effects i nternal to the fi rm, and 
assumes perfect competi t ion , the demand curve for l abor wou l d more 
real i s t i ca l ly cut through a seri es of MVP ' s  for l abor as  other factor 
quanti ti es were adjusted for changes i n  the empl oyment and pr ice of  
l abor wh i l e  ho l di ng product pri ce and factor pri ces constant 
(M. Fr i edman ( 1 976 ) , pp . 1 76- 1 89 ) ) .  
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Fi gure V I . 1 . Margi na l  Va l ue Product and Margi nal Factor 
Cost  of Labor for Sma l l hol der Tea Farms i n  Ta nzan i a .  
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percent from i ts cu rrent l evel . That i s ,  the requ i red i ncrease of · 
63 . 2  mandays per farm per year from i ts current l evel of  27 . 48 man­
days was ju st enough to restore factor equ i l i br i um and impl i ed that . 
the to tal l abor requi rement wou l d  be 90 . 68 mandays per farm per 
year i n  tea . I f  th i s  was the case ,  the quest ion arose i f  adequate 
l abor ex i s ted to . atta i n  equ i l i bri um ,  i . e . ,  i f  th i s  was wi th i n  the 
range of the sampl e .  As po i nted out i n  the survey resu l ts ,  the total 
potenti a l  l abor supply was about 87 mandays . Fami ly l abor compri sed 
66 . 2 mandays or 76 percent of the total potenti a l  l abor s upply . 
Th i s  quanti ty l i kely cou l d be rea l i zed to ach i eve the necessary 
optimum under scenario 1 .  
Ass umption  2 suggested that expans i on of tea wou l d  be done at 
the expense of the pri nc i pa l  food crop,  ma i ze .  I n  thi s case,  the 
unchecked expans i on , as the one ass umed under scenari o  1 ,  l i kely 
i nvol ved fami ly l abor throughout the year . Fi rst , as  more l and was 
pl aced under tea , more l abor was requ i red . Pl uc ki ng operations were 
arranged i n  such a way that fami ly l abor was occup ied da i ly ,  espec i ­
al ly  when the area under tea was i ncreased and part i ti oned i nto 
"mi n i "  estates so that only one of these estates coul d be pl ucked 
i n  one day . Then both food crops and tea competed for fami ly  l abor. 
The opportun i ty cost of produc i ng tea was the quanti ty of ma i ze 
foregone . Th i s  s i tuati on impl i ed that the uti l i ty function  was of 
the form : 
U = f (M , F , L )  V I  . 1 2  
where U was uti l i ty function , . M was the annua l  cas h  i ncome deri ved 
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from the expa ns i on of tea , F was the quanti ty of food the i ndi v idual 
househo l d produced . for home consumpti on per year ,  and L was the 
annual amount of l e i s ure an i nd i v i dual head of the househol d pre­
ferred for h imsel f or hersel f and the fami ly duri ng the year .  
The va l ue of  the amount of ma i ze foregone al ong wi th l ei sure 
was the opportun i ty cost of  the effort used i n  pr,oducti on of tea . 
The estimated opportun i ty cost for one acre of tea was the va l ue 
of hybri d mai ze s hown i n  Appendi x B ( s hs 1 051 . 9  per acre ) pl us the· 
va l ue of foregone l e i sure .  Fami ly l abor was assumed to be  the ma i n  
source o f  l abor for food production and i ts cost per day was est i ­
mated to be  about shs  1 0 . However , the average return per l abor day 
was equal to s hs 1 4 . 8 ,  wh i ch appeared to be a reasonab l e  approxima­
ti on of the opportuni ty cost of tea per day . 1 8  By equati ng th i s  
val ue to the MVP o f  tea , the magni tude o f  factor change requi red to 
bri ng about equ i l i bri um was determi ned .  Labor i nput i n  tea produc­
ti on had to be i ncreased by about 260 percent to reach equ i l i bri um . 
Under the assumption of competi ti veness , the fami ly spec i a l i zed i n  
tea production wi th a compl ete or parti al  commerc i a l  transformati on 
of the fami ly  farm. The fami l y  produced for the market because 
green tea l eaf  cannot be cons umed di rectly .  Wi th th i s  scenari o ,  
food pri ces woul d l i kely i ncrease a s  food had to be purchased from 
1 8No quanti tati ve cons i derati on was g i ven to l ei sure beca use 
of  practi cal  probl em of quanti fyi ng i t .  
· 1 96 
outs i de the l ocal economy.  Thi s  resu l t i s  qu i te cons i stent wi th the 
pri nc i pl e  of comparative advantage . 1 9  
Opportun i ty Cost of  Land 
The val ue of l and coul d not be obta i ned d i rectly .  Fi rst , 
l a nd i s  not sa l eabl e i n  Tanzan i a  beca use i t  i s  owned by the govern­
ment .  Th i s  monopoly s i tuati on l ed to d i ffi cu l ty in eva l uati ng 
d irectly the market price of l and . Second , l and was al so not 
rented as i n  many countri es of the worl d .  Hence , no rental val ue 
exi sted to approximate l and servi ces . However , some of the i nsti tu­
ti onal restri ctions were overcome by imputi ng a use va l ue for l and . 
A number of enterpri s es can be grown i n  Tan zani a .  One of  
the major agricul tura l  uses i s  for food crop product ion , especi a l l y  
mai ze .  By assumi ng a h i gh s ubs ti tutab i l i ty o f  l and between tea and 
ma i ze ,  the opportuni ty cos t of  l and for tea was the val ue of the 
ma i ze that was not produced . 20 Thi s propos i ti on appeared reasonabl e  
i n  Njombe. When coffee pri ces dropped duri ng the 1 960s , hybri d ma i ze 
was i ntroduced i n  those areas where coffee was abandoned , � uch  as 
Lupenbe . Gi ven MVP of l and for tea , Model I I  at shs 956 . 48 i n  Tab l e 
V I . 4 , page 1 87 , the opportun i ty cost of l and for tea was shs 305 . 34 
whi ch was the return to l and from mai ze as shown i n  Appendi x  B .  The 
1 9No cons i derati on was g i ven to the i mportance of ri sk  aver­
s i on and remai n i ng i n  s ubs i stence fanni ng as d i scussed i n  an earl i er 
chapter. 
20I deal ly l and price = net return to l an d  through time from 
mai ze i n  terms of net present . va l ue .  However , nei ther the MVP of 
l a nd for tea nor the opportuni ty cost ( net return to l and from mai ze )  
were di scounted . 
ff . . . d sh s 9 5 6 . 54 3 l 3 e 1 c 1 ency 1 n  ex was shs 305 _ 34 = • •  
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Th i s suggested that the · 
margi nal va l ue product of l and exceeded i ts marg i na l  factor  cost .  
Margi nal Factor Cost  of  Bush Popu l at ion 
The Tanzani a n  Tea Authori ty (TTA ) prov i ded transpl ants to al l 
partic i pati ng farmers at a pri ce of shs 0 . 1 5 per transpl ant . 21 Thi s 
pri ce was part ia l ly  s et admi n i s trati vel y and i nc l uded the cost  of 
produci ng the trans pl ants on the TTA nurser i es .  Labor for maki ng 
the c utti ngs made up about 65 percent of the tota l producti on cost ; 
polyethyl ene bags , about 5 percent ;  and di stri buti on cos t  about 30 
percent . I f  one ass umed that the transpl ant pri ce was a monopol i s ti c 
one ,  then i t  was above the " compet it i ve market " pri ce . However , 
thi s propos i ti on was i nappl i cabl e for two rea sons for sma l l ho l der 
tea devel opment i n  Tanzani a .  Fi rs t ,  monopo ly  power presumab ly per­
mi tted TIA to ra i se pri ces above the l evel s that  wou l d  preva i l  under 
competi t ion . Th i s  has not happened because TIA was a government 
agency and i ts tas k  was to promote smal l ho l der tea producti on . One 
of the ways of do i ng thi s was to provi de s ubs id i es to farmers . For 
exampl e ,  fert i l i zer was g i ven to the farmers at  about ha l f  the 
market pri ce .  Obv i ous ly ,  these costs were eventual ly  borne by the 
taxpayers . The bas i c  i ssue  was that the TIA structure d i d  not re­
fl ect the conduct that woul d have been expected under a monopo ly 
2 1 The pri ce of s hs 0 . 1 5  per seedl i ng was ra i sed duri ng the 
1 983- 84 fi sca l year to shs 0 . 20 .  
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market structure . 22  Second , TTA pri ce fi x i ng was l argel y determi ned 
by the cost of production and d i s tri bution . Ass umi ng that TIA onl y · 
covers i ts cost  of producti on , one coul d then take th i s  pri ce to be . 
cl ose to the market price i n  whi ch · the producer only breaks even as 
is the case in the neocl as s i ca l  l ong- run equ i l i bri um . _ The cost of 
transpl ant production was then ta ken as a proxy for the market pri ce 
of the transpl ant . Gi ven the MVP of the bus h popu l ation i n  Tabl e 
VI . 4 ,  page 1 88 ,  the effici ency i ndex was 1 . 3 .  The i ndex va l ue 
suggested that an i ncrease i n  bus h popu l ati on woul d be necessary 
to atta i n  equ i l i br i um between the MVP of the bus h a nd i ts pri ce or 
marg i nal  factor cos t .  Thi s  cou l d  al so have impl i ed the i nteresti ng 
phenomenon duri ng the early 1 970s when many fanners started thei r 
" secret" nurseri es and " i l l ega l " pl anti ngs . The obj ecti ve was per­
haps to atta i n the equ i l i bri um between the MVP of the tea pl ant or 
bush and i ts marg i na l  factor cost .  The requ i red magni tude of factor 
changes i n  th i s  case meant an i ncrease i n  pl anti ngs by about 70 
percent as s hown in Fi gure V I . 2 . Thi s  was w ith i n  the range of the 
sampl e data .  However , i f  i t  were not so , then l i ttl e confi dence can 
be p l aced i n  thi s  requ i red . change because the equ i l i bri um woul d have 
been outs i de the range of the observed data . 
22Theory a l so revea l s that under monopo ly ,  certa i n cases of 
pri ce di scrimi nat ion preva i l . 
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CHAPTER V I I 
SUMMARY , CONCLUS I ONS AND POL I CY IMPLI CATI ONS 
Th i s  chapter presents a summary of the s tudy , s ome concl u­
s i ons wi th regard to the s tated obj ecti ves and ·some impl i cati ons 
wi th respect to resource use , impact on food and nati ona l  export 
earni ngs rami fi cati ons . 
Summary 
The tea pl ant i s  an evergreen of the Camel l i a fami l y ,  
Camel l i a S i nen s i s wh i ch grows wel l i n  trop i ca l  and su btropi cal 
countri es . I nd i a ,  Sri Lanka and I ndones i a  have tradi ti onal l y  
provi ded the bul k of worl d  tea product ion . However , thei r share 
has been decl i n i ng over the time becaus e  of new entrants i nto the 
i ndus try .  Afri ca and Lati n Ameri can countri es are becomi ng 
i ncreas i ngly important producers outs i de the As i a n countri es . I n  
Afri ca , product i on i s  concentrated i n  the East Afri can cou ntri es 
of Kenya , Ma l awi , Uganda and Tanzani a .  
Green l eaf tea producti on has tended to be cl osel y i ntegrated 
wi th tea process i ng because of the phys i ca l  characteri sti cs of the 
green l eaf . The l eaf i s  peri shab l e wh i ch requ i res that the pro­
cess i ng p l ant be l ocated i n  c l ose  proximi ty to the farm . Hence , 
mo st  tea producti on has been ca rri ed out i n  a sys tem of pl antati on 
agri cul ture . 
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At present , Tanzan ia  produces about 1 7 , 000 tons of tea 
annua l l y ,  whi ch represents around 1 percent of the worl d  tota l tea 
output .  About 1 9 , 492 hectares are under tea producti on i n  the 
country at present . About 46 percent of the tota l hectarage i s  
currentl y under a smal l hol der tea program whi l e  pri vate estates 
account for 48 p�rcent and TTA estates prov i de 6 percent . 
The Economi c Probl em 
A central questi on i n  thi s study of smal l hol der tea produc­
ti on as  one strategy of economi c devel opment i n  Tanzan i a ,  a 
rel ati vel y poor country ,  was determi ni ng some of the means for 
i ncreas i ng the permanent i ncome streams of the economy compri sed of 
predomi na ntl y subs i stence farmi ng acti vi ti es .  Economi c ana lys i s of 
the producti on process is one tool that prov i des some i ns i ghts 
regardi ng th i s  questi on . Permanent i ncome streams can be i ncreased 
i n  two general ways . Fi rst , i ncome fl ows can be i ncreased by 
i ncreased output by us i ng the resources at hand more effi ci ently .  
However , i ncrea sed effi c i ency means improvi ng resource uti l i zati on 
i n  the trad it i ona l sector . Empi ri ca l ev i dence suggests that few 
i neffi c i enc i es exi st i n  the trad it i ona l  sector . Therefore , the 
propos i t i on of sh i ft i ng the sma l l hol der producti on pos si b i l i ty 
curve to the " theoreti cal fronti er "  i s  unrea l i sti c i n  the ca se of 
many smal l hol ders . Second , cons i derati on of new i nvestment 
opportun i ti es i n  the form of new crops and i nputs combi ned wi th 
abundant l ocal  resources , l and and l a bor , i s  a potenti al strategy 
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that l i kely i s  capab l e  of i ncreas i ng total product . Th i s  approach · 
l i kely hel ps sh i ft the smal l hol der producti on fronti er outward and 
to the ri ght because i t  presumably improves the qual i t i es of l oca l . 
resources . 
Objecti ves of the Study 
The obj ec ti ves of th i s  study were : ( 1 ) to ana lyze 
economi ca l ly and stati sti ca l ly the important factors that accounted 
for the vari ab i l i ty i n  the output of green tea l eaf per farm and 
( 2 )  to estimate resource producti v i ti es for a s peci fi c  sampl e of 
Njombe smal l hol der tea fanns to te st for effi ci ency i n  resource 
use . A better understandi ng of the di rection and magni tude of the 
esti mated co-effi ci ents on the green l eaf output per farm was deemed 
parti cul arly des i rabl e ·for two ma i n  reasons : (a ) to contri bute to 
the appl i cati on of fonna l economi c ana lys i s  and ( b )  to prov i de 
resul ts as i nputs i n  var ious  po l i cy app l i cati ons that dea l wi th 
smal l hol der agri cul ture devel opment . 
Procedure and Resu l ts 
Thi s study of the smal l hol der tea producti on functi on 
impl i c i t ly i nvol ved cons i derati on of the sh i ft of the product ion 
fronti er and i nvo l ved the fol l owi ng steps : 
1 .  Profi t maximi zati on was assumed a primary obj ecti ve of 
tea producers . 
2 .  A conceptual smal l hol der tea producti on funct ion was 
spec i fi ed i n  a s i ng l e equati on model i n  whi ch  the annual quanti ty 
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of green tea l eaf the dependent var iabl e ,  wa s a fu ncti on of the 
i ndependent cont i nuous var i abl es , annual quanti ti es of l abor , to ta l 
l and area under tea culti vation per farm per year , tota l bu sh 
popul ati on of al l ages per farm per year , total annua l expenses for 
capi ta l servi ces , total annual expenses for farm tool s and equi pment 
and the d i screte zero-one vari abl es : two l evel s of formal educati on 
of the head of the hou sehol d ,  no education and at l east a primary 
school l evel educati on , and two farmer percept ion l evel s about tea 
process i ng capaci ty ,  adequate and i nadequate . Th i s  equati on was s peci ­
fi ed formal ly as a Cobb-Doug l as type producti on functi on (except for 
the di screte vari abl es ) ,  and was referred to as Model I I .  Th i s  · was 
the mai n conceptua l producti on fu ncti on of the study . 
3 .  A mod if i ed conceptual model was a l so spec i fi ed and cal l ed 
Model IV . Thi s model was the same as Model I I  except that i t  
i nc l uded d i screte zero-one vari abl es for two organi zati ona l  types , 
col l ecti ve and pri vate farms . These vari abl es were exc l uded i n  
Model I I  because of the assumption that orga ni zati onal vari abl e 
d i d  not affect behavi or of the farmer . 
4 .  Two model var i ants treated as su bproduct i on functi ons 
from Model I I  were al so speci fi ed us i ng a s i ng l e-equati on format 
and referred to as Model s I and I I I .  These two model s were not 
compl etel y speci f i ed i n  both economi c l ogi c and stat i sti ca l  sense . 
The resul ts obtai ned from these had to be i nterpreted wi th extreme 
cauti o n .  Model I cons i s ted of a s i ng l e l i near equati on i n  wh i ch 
annua l quanti ty of green tea l eaf per farm , the dependent vari abl e 
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was a functi on of bush popu l ati ons per farm of di fferent l eaf-bea�i ng 
ages . The ages consi dered were from three through ni ne years . Model 
I I I  was speci fi ed as a subproducti on functi on i n  whi ch the tota l 
annua l green l eaf p l ucked per fann was a functi on of the number of 
days worked annua l l y  i n  tea for s i x di fferent l abor categori es . The 
l abor categori es were total fami ly adu l t ma l e  l abor i n  days per farm 
per year , tota l fami ly  adu l t  femal e l abor i n  days per farm per year , 
total fami ly  chi l d  l abor i n  days per year , tota l hi red adu l t ma l e  
l abor i n  days per farm per year , tota l adu l t femal e  l abor i n  days per 
farm per year and total h i red chi l d  l abor i n  days per fann per year . 
5 .  The abs ence of rel i ab l e data on the producti on acti v i t�es 
of agri cul tura l househol ds i n  Tanzani a has been a maj or l i mi t i ng 
factor i n  recent attempts to ana lyze the ·behavi or of farmers . Con­
sequently , a fi el d survey was deemed necessary for co l l ecti ng data 
for model esti mati on . A speci a l  fi el d survey us i ng personal i nter­
vi ew techni ques was conducted by the author duri ng the months of 
February and March 1 984 . The col l ected data were for the s i ng l e 
crop year 1 982-83 . A two-stage random sampl i ng method was used . 
The fi rst stage i nvo l ved sel ecti on of fi ve v i l l ages out of the 
twenty-one that produce tea i n  Njombe di stri ct . The fi ve sel ected 
v i l l ages were Lu pembe , I gombol a ,  I sol i wanya , Luponde , and Uwemba . 
I n  the fi rst three vi l l ages , tea was grown on pri vately-owned ho l d­
i ngs wh i l e  i n  the l a tter two v i l l ages tea was grown on col l ecti ve 
farms . The choi ce of the number of vi l l ages was rather judgementa l 
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and was d i ctated by resources at the di sposal of the author . The . 
second stage i nvol ved sel ecti on of 30 farm-hou sehol ds from each of 
the fi ve vi l l ages . The farm househo l d was the uni t of i nqu i ry i n  
th i s  study . Therefore , th i s  sampl i ng approach resu l ted i n  a tota l 
of 1 50 farm-househo l ds . 
6 .  Model I was a s i ngl e-equat ion  l i near model es timated by . 
ord i nary l east square ( OLS ) method . The regres s i on resul ts 
sugges ted that over 83 percent of the total vari ati on i n  output of 
green l eaf wa s accounted for by d i fferences i n  the stoc k of trees 
per farm of var ious ages pri or to maturi ty .  Al l s i gns of the 
coeffi ci ents were pos i ti ve and cons i s tent w ith the agronomi c and 
economi c l og i c  of producti on . Except for the coeffi c i ents of the 
number of bushes for years four , f i ve and n i ne ,  al l the rema i ni ng 
coeffi ci ents were s i gn i f i cantly d i fferent from zero at the 5 percent 
l evel . Except for the n i ne-year ol d trees , the magn i tudes of the 
coeffi ci ents i ncreased as trees matured as expected from the 
phys i o l og i cal yi el d pattern of the pl ant through year n i ne .  
Model I I  wa s hypothes i zed to refl ect the phys i cal structure 
of the producti on proces s i n  an  ana lyti ca l  sense . The Cobb-Doug l a s 
type , s i ngl e equation model was es timated us i ng OLS after transforma­
ti on of the conti nuous vari abl es to l ogari thms . N i nety-four percent 
of the tota l vari ati on i n  a nnua l green l eaf output per farm wa s 
expl a i ned by the seven i ndependent vari abl es i ncl uded i n  the model , 
namely the fi ve conti nuous var i abl es ; tota l l a bor , l and , bu s h  
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popul ati on , capi ta l expenses on farm tool s ,  expenses on cap i tal 
servi ces ; al l on an annual bas i s ;  and the di screte vari abl es , two 
farmer percepti ons of l oca l tea process i ng capaci ty and educati on 
l evel s . 1 I n  genera l , al l s i gns were pos i ti ve and cons i stent wi th 
economi c theory except capi tal expenses for farm tool s and equ i pment . 
Al l the coeffi c i ents , except capi tal  expenses for tool s and equ i p­
ment , had va l ues l ess  than one and greater than zero . The sum of 
the el astic i ti es was approximately equa l to uni ty ,  wh i ch suggested 
that returns to scal e were nearl y constant i n  sma l l hol der tea 
production as prev i ous ly  suggested i n  the l i terature . 
I n  Model I I I ,  output of green l eaf was hypothes i zed to be a 
l i near fu ncti on of the number of days worked annual l y  i n  tea for 
s i x  di fferent ca tegori es of l abor as  d i sti ngu i shed by age and sex . 
The s i x  categori es were : fami l y  adul t mal e ,  fami l y  adul t femal e ,  
fami ly ch i l d ,  h i red adu l t ma l e , hi red adu l t ma l e ,  and hi red chi l d .  
Al l va l ues o f  l abor were , n  days worked i n  tea producti on per year 
per farm . Resu l ts i nd i cated that 96 percent of the vari ati on  i n  
annual green l eaf output per farm was expl a i ned by the s i x  di screte 
ca tegori es of l abor .  Al l s i g ns were cons i stent wi th economi c theory ; 
that i s ,  the "margi na l produc ts " were pos i t i ve i n  th i s  rather 
l imi ted subproduct i on fu nction . The "marg i nal products " suggested 
1 one vari abl e i n  each  of the two c l a s ses of d i screte 0 ,  1 
vari abl es was omi tted from the regres s i on model to al l ow es tima­
ti on--for househol d head educati on l evel , no  education was omi tted . 
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adul t ma l es had a sl i ghtly  h i gher marg i nal product than adul t 
femal es as hypothes i zed .  The "marg i nal product 1 1  of chi l d  l a bor was · 
al so l ower than adu l t  ma l es as hypothes i zed earl i er .  Al l coeffi ci ents 
were s i g n i fi cantly di fferent from zero at the 5 percent l evel . 
Model I V  was l i ke Model I I  except for the i ncl u s i on of di s­
crete vari abl es .for organi zational type . The Cob_b-Dougl as type 
functi on was esti mated wi th OLS after converti ng a l l conti nuous 
vari abl es to l ogari thms . The R2 was 0 . 99 ,  s uggesti ng that 99 per­
cent of the total vari ati on i n  annual green l eaf output per fann 
was acco unted for by the i ndependent vari abl es i ncl uded i n  the 
model . Tota l l a bor , l a nd a nd bush  popul ati on were s i g ni fi cant at . 
the 5 percent l evel . Househol d educati on of at l east  the pri mary 
l evel was stati stica l l y  s i gn i fi cant at the 1 0  percent l evel . Al l 
the remai ni ng vari abl es were i n s ign i fi cant , l i kel y due ma i nly  to 
the probl em of mu l t i -col l i neari ty .  Though the organ i zati ona l  vari ­
abl e , col l ecti ve fa rms wa s i ns i gni fi cant , i t  had the expected 
negati ve s i g n a�d suggested that for farms wi th a col l ecti ve form 
of organ i zati on ,  the output was l ower than those cu l t i vated 
pri vately .  
7 .  Estimated el a st ic i ti es for Model s I I  a nd I V  were 
obta i ned . Us i ng the es ti mated el asti c i t i es a nd computed average 
val ue product for each factor , margi na l  va l ue products were com­
puted for the s i gn i fi cant vari abl es-- l abor , l and , and bush popul a­
ti on . Compari son of ma rgi na l  val ue products were made to respect i ve 
opportuni ty costs (margi na l  f_actor cqsts ) for l abor , l a nd ,  and bush 
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popu l ati on  to a l l ow the computati on of an economi c effi c i ency 
i ndex . 2 The resu l ts for l abor , l and , and bush  po pu l ati on ·  suggested · 
economi c i neff i c i ency exi sted i n  resource use because marg i na l  
va l ue products e�ceeded opportuni ty costs . Attempts to fi nd the 
requi red magni tude of factor cha nges to reac h the equ i l i bri um condi ­
ti ons were made for l abor and bush popul ati on .  At current pri ces , 
l a bor , had to be i ncreased by 230 percent from the sampl e survey 
mean l evel of 27 . 48 mandays per farm spent i n  tea producti on . Bus h 
popul at ion  needed to be i ncreased by about 70 percent from i ts 
current mean val ue of 2261 . 4  tea pl ants per farm . 
8 . Proces s i ng pl ant capaci ty was a l so a major factor i n  affect­
i ng tea produ cti on . The l ocal proces si ng pl ant capaci ti es seemed 
i nadequate to handl e al l the green l eaf tea pl ucked . Proces s i ng 
pl ant capac i ty ,  l i kel y i s  go i ng to be a " serious probl em" a s  the 
sma l l hol der tea reaches maturi ty .  Th i s  has a l ready l ed to rati on-
i ng of the amount of pl uck i ng .  
Conc l us i ons 
The probl em of i ncreas i ng per capi ta i ncome for the majori ty 
of sma l l ho l ders i n  poor countr i es l i ke Tanzani a partly i nvo l ves 
.commerc i a l i zat ion  of the tradi ti onal sector .  Thi s i nvol ves , i n  
part , i ntroducti on of new cas h  crops us i ng i mproved technol ogy and 
2opportun i ty costs were treated as proxi es for marg i na l  
factor costs . Compari sons were made for Model I I  only s i nce the 
organi zati ona l var i a bl e  was i�s i gn i fi cant i n  Model IV . 
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purchased i nputs wh i ch i s  expected to sh i ft the producti on fronti er 
of the trad i t i ona l  sector outward a nd to the ri ght .  Improved 
technol ogy such as h i gh y i el d i ng seeds and pl ants and new forms of 
capi ta l servi ces l i ke commerc i a l ferti l i zer when combi ned wi th the 
rel ati vely abundant l ocal resources such as fami ly  l abor and l a nd 
are exampl es of the changes that wi l l  be needed . Therefore , the 
probl em of i ncreas i ng permanent i ncome streams i s ,  i n  part , a 
better understand i ng of the smal l hol der producti on process ,  
parti cu lar ly enhancement of resource uti l i zati on , as  one strategy 
of economi c devel opment . 
Two hypotheses regard i ng resource uti l i zat i on by smal l ho l ders 
were advanced . i n  th i s  study :  ( 1 ) Smal l ho l ders use the i r  resources 
effi ci ently duri ng the trans i ti onal process of agri cul tura l 
commerc i a l i zati on and ( 2 )  smal l ho l ders are poor because they use 
thei r resources i neffi ci ent ly duri ng the trans i t i ona l  proces s of 
agri cul tura l  commerc ia l i zati on . 
Accordi ng Hypotheses ( 1 ) ,  market s i gnal s are transmi tted to 
the farms and provi de a dec i s i on rul e regardi ng adopti ng a new 
enterpr i se .  I f  markets are perfect , the market i s  the on ly , or i s  
at l east ,  the ma i n  gu i de i n  governi ng the behav i or o f  the sma l l ­
ho l der . Expected net returns to var ious  resources ( rel ati ve pr i ces 
of resources i n  var ious al ternati ves ) provi de a dec i s i on ful e that 
he l ps the househol d-fi rm choose among a l ternati ves . Therefore , the 
. appl i cabi l i ty of economi c theory i s  a d i rect i mpl i cati on of 
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thi s hypothes i s .  By app lyi ng the pri nci pl es of economi c theory , the 
hypothes i s impl i es that farmers who parti ci pate i n  the agri cul tural · 
transformati on process are al so effi ci ent i n  the economi c sense of 
pri ce effi c i ency . 
Hypothes i s  2 suggests that though the market s i gnal s are 
transmi tted , they are di s regarded or i gnored . Non-economi c factors 
such as  customs govern the behav i or of the househol d-fi rm .  There­
fore , the pri nci pl es of economi c theory cannot be appl i ed i n  
ana lyzi ng the probl em of ra i s i ng per capi ta i ncome of poor farmers . · 
They are poor because they are i neffi c i ent . Ana lys i s  of non-economi c 
factors i s  one i mpl i cati on of thi s hypothes i s .  
The resul ts of the esti mated producti on functi on (Model I I )  
reveal ed consta nt returns to sca l e .  When al l i nputs are i ncreased 
by the same proporti on , the output i ncreases by the same proporti on . 
Fi rst ,  on " the average , "  the model resul ts us i ng the survey data 
reveal ed that the smal l hol der i s  techni cal ly  effi c i ent and appears 
to be cl ose to the l ong- run expans i on path . The returns to scal e 
were nearl y constant . Essenti al l y ,  the resul ts seemed to prov i de 
evi dence i n  support of Hypothes i s 1 .  
Second , i n  estimati ng the producti on functi on , the resul ts 
reveal ed that l abor was techn i ca l ly  th� most i mportant factor i n  
smal l hol der tea producti on accounti ng for about ha l f  o f  the output 
vari ati on . The resul ts veri f i ed that tea production i s  a l abor­
i ntens i ve crop enterpri se for Tanzan i an  sma l l hol ders , coeff ic i ents 
on the i ndependent conti nuous vari abl es except capi ta l servi ces had 
the hypothes i zed s i gns . Consequently , the produc tion el asti ci ty 
and , hence the margi na l  product of each resource were pos i t i ve .  
Smal l hol ders appear to be rati ona l i n  the sense that they do not 
overempl oy thei r resources to the extent that thei r marg i na l  
producti v i ty becomes zero or negati ve . Except i n  one ca se , 
genera l l y ,  no evJ dence of resource overuti l i zation  ex i sted . 
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Whi 1 e techni ca 1 effi c i ency i s  one aspe.ct of product ion 
effi c i ency , i t  i s ,  however , a technol og i ca l  feature . Accordi ng to 
Hypothes i s  I ,  economi c effi ci ency i s  the importa nt cons i derati on . 
Economi c effi ci ency i s  an important cri teri on i n  combi ni ng resources . 
It refl ects compari sons of margi na l  va l ue product and the margi nal _ 
factor cost of the resource . Because the smal l hol der was hypothes i zed 
to be an "econom ic  man , 1 1  computed marg i na l  val ue products were com­
pared to margi nal factor costs . Al l the factors , . wh i ch were found 
to be stati st ica l ly s i g ni fi cant and where proxi es for thei r 
margi na l  factor costs were avai l a bl e ,  appeared to exhi bi t factor 
di sequ i l i bri um .  Marg i na l  va l ue products exceeded marg i na l  factor 
costs . Two questions  ari se : Does thi s suggest that smal l hol ders 
are i neffi c i ent i n  the sense tha t they do not respond to market 
cond i ti ons ? Does th i s  sugges t tha t the farmers use fewer resources 
though thei r margi na l  val ue producti v i t i es appear to be h i gh ?  Th i s  
apparent i ncons i stency seems to di scredi t the fact that the farmers 
i n  Afri ca have general ly been found to be pri ce respons i ve and thei r 
behavi or i s  not d i fferent from those i n  the devel oped countri es 
such as  U .  S .  A .  
A number of factors expl a i n the apparent i ncons i s tency .  
One of the cri ti cal factors i n  tea production i s  the capac i ty o f  the 
process i ng pl ant .  Because of the nature of the crop , the pl ant must  
have adequate process i ng capaci ty .  So when farmers responded to 
the pr i ce ,  they assumed that the expected proces s i ng capaci ty woul d 
be l arge enoug h and woul d  pose no constra i nt .  Th i s  i s  a n  external 
factor ( externa l to the farm ) wh i ch farmers cannot i nfl uence 
because of the h i g h  capi ta l costs of proces s i ng capaci ty .  I t· i s  a n  
external constra i nt that became a " b i ndi ng factor 1 1 3 rather than any 
i nternal economic  or techni ca l  constra i nt . L imi ts on l ocal pro­
cess i ng capaci ty became a major factor that imposed a l i mi t on the 
uti l i zati on of other resources . 
For the exi stence of equ i l i bri um i n  the Arrow-Debreau sense , 
the impl i ed market structure has to be purel y competi ti ve .  Pure 
competi t i on does not exi st i n  thi s ca se . TTA i s  the monopson i st .  
The pri ce i s  parti al ly determi ned by an admi n i strati ve proces s .  
Therefore , the TTA pri ce whi ch i s  usual ly  set admi n i strati vel y for 
a peri od of time , l i kely dev iates from a more open market pri ce . 
When producti on i s  competi ti vel y organi zed on the one s i de wi th a 
monopsony on the other s i de ,  di sequi l i bri um i n  resource use i s  
3The persona l exper i ence of the author duri ng the i nterv i ew 
process was that general ly  unanimous agreement ex i sted among the 
farmers that they coul d not pl uck al l thei r output due to 11 rati on­
i ng 1 1  resu l ti ng ma i nly · from the sma l l process i ng capac i ty at both 
Luponde and Lupembe . 
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l i kel y to preva i l , general ly  resu l ti ng i n  fewer resources bei ng 
used . 
Al l i n  a l l , g i ven the technol ogi cal and market structures , 
the farmer i s  l i kely forced to be i n  d i sequ i l i bri um duri ng the 
transformati ona l  conmerc i a l i zati on process  of the peasant economy . 
He l i kely i s  sti. 1 1  seek i ng factor equ i l i br i um as refl ected by the 
market s i gnal s as he percei ves them .  Therefore , th i s  i s  qu i te 
cons i stent wi th Hypothes i s  1 when one cons i ders that tea i s  a 
mu l t i -peri od enterpr i se i n  wh i ch adj ustments take time . 
Impl i cati ons 
Severa l i mpl i cati ons of thi s study can be suflll1ari zed : 
Resource Use i n  Genera l 
Resource ut i l i zati on may not be i n  equ i l i br ium .  Al so , as 
the government program conti nues i n  Tanzani a  to transform tradi ­
ti ona l agri cul ture , the movement from the l ower trad i t i ona l 
equ i l i bri um to a h i g her new equ i l i bri um wi l l  not l i kel y be reached 
i nsta nta neous ly .  Th i s  i s  part i cul arly true i n  the case of tea , a 
perenn i a l  crop , i n  wh i c h the adjustment process takes ti me over 
several years . Therefore , th i s  does not mean that sma l l hol ders 
undertak i ng the commerc i a l i zati on proces s are poor because they are 
i neffi ci ent . It means that the adjustment proces s ha s not been 
compl eted duri ng the tra ns i t i o n  of mov i ng from the trad i ti ona l  to 
the modern sector . 
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Labor 
Tea i s  a l abor-i ntens i ve ca sh crop . I ts expans i on beyond the 
current l evel wou l d  not endanger food producti on i f  l abor use per 
farm i n  tea does not exceed 1 00 mandays per year per fann .  However , 
a tradeoff between l abor and l ei sure wi thi n the househol d ut i l i ty 
functi on wi l l  be necessary . If l ei sure time i s  suffi c i entl y l ong 
such a s  duri ng the 1 1 s l ack 1 1 season , one woul d argue that i ts marg i nal 
uti l i ty may be l ow and the margi na l ut i l i ty of obta i n i ng add i ti ona l  
cash  may be h i gher . Therefore , substi tuti ng l abor for l e i sure woul d 
be qu i te rati ona l  i n  that case . I n  thi s study , the substanti al 
potenti a l  l abor supply ava i l abl e for tea producti on seems to l end 
credence to thi s argument . 
However , i f  tea producti on i s  pus hed beyond the 1 00 mandays 
per farm per year danger exi sts that food product i on woul d suffer 
and d i sequi l i br i um between the marg i na l ut i l i ty of l e i sure and 
l a bor wou l d  l i kely occur . Food must be purchased outs i de i f  the 
extreme of compl ete spec i a l i zati on i n  tea became the norm . Food 
pri ces woul d l i kel y ri se . For smal l farmers at the margi n of 
surv i val , i t  i s  unl i kely that they woul d engage i n  i ncreased tea 
producti on because the dri ve to survi ve has a greater wei ght than 
ca s h  i n  thei r ut i l i ty functi on . Al so , the val ue attac hed to pro­
duci ng one ' s own food may have other val ues l i ke pri de and i ndepen­
dence . Even i f  tea pri ces were much h i gher , i t  i s  unl i kel y that 
total abandonment of food production woul d occur . 
2 1-5  
Fami ly  l abor is  the mo st important factor in  tea pl ucki ng . .  
There are two i ssues wi th respect to l abor supply and producti v i ty . · 
Fi rst ,  fami ly  s i ze i s  f i xed and the l a bor supply i s  fa i rly i nel as­
ti c .  Expa ns i on beyond a certa i n l imi t i s  phys i ca l ly imposs i bl e  i n  
the s hort run . Second , i t  was stated that producti vi ty i s  di rectly 
rel ated to age , up  to a po i nt .  The av�rage age of  the farmers was . 
48 years i n  the survey . Thi s i s  cl ose to the age at wh i ch produc­
ti vi ty al l eged ly  starts decl i n i ng .  Future tea expans i on among 
smal l hol ders wi l l  l i kely mean recru i t i ng younger peopl e i nto 
conti nui ng the trad i t i ons of thei r parents . Whether th i s i s  feas­
i bl e  or not i s  i ndetermi nant g i ven current i nformation . However , . 
one po i nt i s  that future producti vi ty trends are l i kel y to decl i ne 
wi th age of current producers g i ven present techno l ogy . 
Land 
Land was second to l a bor i n  i mportance . Does thi s imply tha t 
l a nd i s  a bi nd i ng constrai nt? Tea l eaf i s  a peri shabl e commodi ty 
and producti ve l a nd must be i n  cl ose proximi ty to the proces s i ng 
factory . Hence , l and ha s s i te va l ue because the di stance from the 
process i ng pl ant makes l a nd a cri t i cal factor more so tha n the 
tota l amount of producti ve l and ava i l abl e .  Tea expans i on wou l d  
i mpl y acqui ri ng d i stant producti ve l and and i nvol vi ng more vi l l agers 
who are geograph ica l ly  separated . I f  thi s were the case , then the 
need for add it i ona l process i ng pl a nts becomes one i mpl i cati on of 
i ncreased tea cul ti vati on .  Al so , .a mi nimum quanti ty of l a nd woul d 
have .to be put under tea to support a g i ven s i ze of new pl a nt .  
Sati sfyi ng th i s  requ i rement wou l d  l i kely i nvo l ye more vi l l ages . 
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Another d imens i on i nvo l ves l a bor parti c i pati on ,  especi al l y  
o n  col l ecti ve farms . Smal l er producti on may be a resu l t  of l ow 
l abor parti c i pati on on col l ecti ve fa rms . A need to provi de a more 
vi abl e method of reward for l abor appears to be a cruc i a l  factor 
for further tea expans i on , especi al ly  i n  those areas where tea i s  
cu l t i vated col l ecti vely . Maybe a co-operati ve form of organi zati on 
rather than a co l l ecti ve organ i za ti on wou l d  be an al ternati ve i n  
the Tanzani an case . 
Bush  Popu l ati on 
Bush popul ati on was th i rd i n  importance .  I n  part , s hortages 
of transpl ants have l ed to i l l ega l pl anti ngs . - The quest ion  i s  
whether TTA i s  abl e to cope wi th i ncreased demand for transpl ants . 
TlA i s  a young orga ni za tion wi thout adequate fi nanc i a l resources to 
cope wi th i ncrea sed demand . 
Education 
There appears to be a need to i ncrease extens i on servi ces i n  
order to d i s semi nate i nforma ti on and educate farmers . Few extens i on 
serv i ces are presently ava i l a bl e .  Present extens i on workers 
l argely functi on as marketi ng coord i nators rather than i mparti ng 
knowl edge to enhance the effi c i ency of farmers . 
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Process i ng Pl ant Capaci ty 
The resu l ts sugges t a potenti al need for i ncreased proces s i ng 
capaci ty of the pl ant i f  farmers were to i ncrease the quanti ty of 
l abor , l and , bush popu l ati on i n  order to atta i n the sugges ted 
equ i l i bri um condi ti ons between MVP and MFC of those resources found 
to be i n  di sequ i l i bri um .  Furthermore , mos t of the tea bu s h  that i s  
currently i n  producti on i s  immature as  shown i n  the survey da ta . 
As thi s bus h  matures , even w i th no new pl anti ng s , proces s i ng pl ant 
capac i ty wi l l  need to be i ncreased . 
Export Earni ngs 
Gi ven that about 80 percent of Tanzani an tea i s  exported , one 
may specul ate that tea may contri bute s i gni fi cantly to export earn­
i ngs  but thi s was not addres sed i n  the ana lys i s .  At present , the 
bu l k  of the tea i s  so l d  i n  the tradi ti ona l markets namely Bri ta i n and 
Western Europe . The per capi ta demand for tea i s  rather i nel asti c to 
changes i n  pr,i ce or i ncome i n  the trad i ti onal markets . The popu l a­
ti on i n  the devel oped countri es i s  growi ng very s l owly ,  i f  at al l .  
Popu l ati on i n  the devel opi ng countri es i s  i ncrea s i ng much faster 
than i n  the devel oped countri es , parti cul arly  i n  the Mi ddl e Eas t .  
If  exports are to b e  i ncreased substanti al ly , a need i s  ev i dent to 
i ncrease exports to devel opi ng countri es , especi a l ly the petrol eum 
produci ng countri es where demand i s  rel ati vely el asti c .  New markets 
for tea exports are l i kely to ra i se export earni ng s more so than 
tradi ti ona l  markets . 
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APPENDIXES 
APPEND I X  A 
SUMMARY RESULTS OF 1 984 SURVEY OF SMALLHOLDER TEA PRODUCERS 
I N  NJOMBE D I STR ICT I N  TANZAN IA FOR CROP YEAR 1 982- 1 983 
1 .  Sampl e S i ze 
Farm househol ds i ntervi ewed 1 50 
Vi l l ages 5 
Farm househol ds from each v i l l age 30 
2 .  Average numbe� of years tea was cul t ivated 6 
3 .  House ho 1 d Head Forma 1 Educati on Leve 1 - ( P_ercentage of Respon-
dents % )  
No formal educati on ( 0 years ) 57 
Pri mary educati on (4-8 years ) 42 
Post Pri mary educa ti on (more than 8 years ) 1 
( Percentage of Respondents % ) 
4 .  Occupati on 
Peasant  
Other 
5 .  Fami l y  Background 
99 
1 
(Average number per fami ly )  
Average number of chi l dren per fami l y  5 . 1 6  
Sex of ch i l dren 
Gi rl s  
Boys 
227 
2 . 63 
2 . 53 
228 
Average sex distribution of children per family by age group . 
Age group 1 : (in years) (Average number p·er family) · 
total number 
Girls Boys of children 
Ages 1 ess than 1 0  0 .85 0 . 55 1 . 4 
Ages 1 0- 1 4 1 . 1 0 .84 1 . 94 
Ages 1 5  and older 0 . 68 1 . 1 4  1 .82 
Total 2 . 63 2 . 53 5 . 1 6  
Average age of husband per family 48 .57a 
Average age of spouse per family 40 . 24 
Average number of elderly persons per family 0 . 92 
6 .  Perceived Average Potential Labor Supply Available for Tea 
(Mandays per year per farm) . 
Family Labor 
Regular hired 
Part-time hired labor 
Tota 1 Labor 
7 .  Actual Average Utilization of Labor at Present 
(Ma ndays per year per farm) . 
Family Labor 
Part-time hired labor 
Tota 1 Labor 
66 . 22 
0 . 52 
20 . 22 
86 . 96 
20 . 63 
6 . 63 
27 . 48 
a ln Njombe, men are generally heads of �he households . 
Women are household heads in such cases as divorces or unmarried 
women . 
8. Present Labor Requirements by Categories 
Type of Labor Average days per year per farm 
(Unadjusted for sex and age) 
Family 
Adult Male 7. 19 
Adult Female 9. 95 
Children 12.42 
Part-time hired 
Adult Male 2. 67 
Adult Female 3. 38 
Children 4. 32 
9. Average Land Area per farm in Tea Production by Type of 
Organization 
Private 
Ujamaa (Collective) 
All 
Acres 
0. 79 
0 . 28 
0. 59 
Hect rs 
0. 32 
0. 11 
0. 24 
229 
10. Average yearly expenses per farm for tools and equipment used 
in tea plucking was Shs. 202. 48 per year. 
11. Average yearly operating capital services per farm was Shs. 
191.58 of which fertilizer was Shs. 104. 09 , and insecticide 
was Shs. 87. 76. 
12. Average number of years in crop rotation was nil. 
13. Method of land acquisition was communal with local authority. 
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1 4 . Preferred average acres per 
farm for tea 
Actual average acres per farm· 
for tea 
Private 
Ujamaa 
2 . 9  
0 . 79 
1 5 .  Labor Participation in Ujamaa Activities 
0 . 79 
0 . 28 
Category { Percentage of all Respondents %) 
Participate all the time 58 
Participate half of the time 1 7  
Rarely or never participate 20 
Others {no response) 5 
1 6 .  Reasons for Lack of Participation 
Category of Reasons 
Illness 
School 
Off farm work 
Estate employment 
Holiday 
Work on own fields 
Other reasons 
Total 
Those who participated one-half 
time or less as a percentage of all 
labor { %) 
1 0 . 0  
3 . 0  
6 . 7 
0 
1 . 3 
6 . 7  
9 . 3 
37 . o  
1 7 .  I f  unabl e to parti c i pate , a fami ly member i s  sent 
231 
Category 
Spouse sent by head of househol d 
Chi l dren sent by ei ther head 
( Percentage of the ti me % )  
70 . 67 
of househol d or spouse 99 . 33 
1 8 .  Sampl e respondents • op i ni on regard i ng di sci pl i nary 
acti on for l ack  of parti c i pati on 
( Percentage of al l respondents % )  
Onl y 0 . 6% of the sampl e respondents were subj ect  
1 9 . 
to d i sci pl i nary measures for non- partic i pati on 
a .  Favored a Fi ne 68 . 0  
Refused to answer regardi ng a fi ne 32 . 0  
b .  Fa vored Expul s i on 67 . 3  
Refused to answer regard i ng expul s i on 31 . 3  
c .  Favored other acti ons 1 . 3 
Major Probl ems stated for Poor Atti tude Toward Parti ci pa ti on 
Probl em ( Percentage of al l respondents 
Lack  of mot i vati on 1 00 
No answer 0 
Absenteei sm of others 52 . 67 
No answer 47 . 33 
Lac k of Money Wage 56 . 67 
No answer 43 . 33 
Lower wage rate than estate 84 . 0  
No answer 1 6 . 0  
% )  
232 
20 . Average quanti ty of l abor that woul d be offered for commu nal . 
acti v i ti es per month for gi ven wage rates . 
Wage rate per day ( Shs ) Ma ndays per month 
1 2  2 .  6 
20 
21 . Opi ni ons o� how d i v i dends shoul d be u sed . 
6 . 1 2  
Type of use ( Percentage of al l respondents % ) 
Capi tal accumul ati on 59 . 33 
Non-response 40 . 67 
Pa i d  to Members 68 . 67 
Non-response 31 . 33 
22 . Major probl ems of tea producti on and process i ng rated from 
1 to 4 where 
1 = very seri ous 
2 = seri ous 
3 = sl i ghtl y seri ous 
4 = not seri ous 
Probl em :  
I nadequate process i ng 
I nadequate transport of green l eaf 
Late payment for green l eaf 
I nadequate extensi on servi ces 
Score 
0 . 58 
1 . 59 
3 . 79 
3 . 97 
23 . Average i ncome from l i vestoc k 
Average mi l k  produced per yea r ( l i tres ) 
Average mi l k  sol d per year ( l i tres ) 
Average mi l k  consumed at home per househol d 
per year ( l i tres ) 
Average pri ce of mi l k  per l i tre ( Shs ) 
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= Shs . 524 . 33 . 
= 
= 
= 
= 
1 2 .  1 6  
2 . 73 
9 .  1 0  
. 20 
24 . Average cap i tal i nvestment i n  farmi ng tool s = Shs . 504 . 77 
25 . Bush Popul ati on per Farm : 
Category 
Al l bush 
Irrmature 
Irrmature 
Immature 
Immature 
Irnnature 
Immature 
Ma ture 
26 . Average Producti on , Pr i ce , 
Tea Per Farm : 
Average Producti on ( kg )  
6 1 6 . 9  
61 6 . 9  
Age ( Years ) Average number of 
trees per farm 
Al l ages 2261 . 4  
4 1 97 . 4  
5 332 . 3  
6 434 . 8  
7 485 . 4  
8 440 . 6 
9 350 . 1  
20 . 8  
and Gross  Return from Green Leaf 
Pri ceb Gros s  Return 
Shs ,  2 . 7 Shs .  1 665 . 6  
Shs .  4 . 1  Shs. 2529 . 3  
bouri ng 1 984/85 crop sea son , tea pri ces were ra i sed to Shs 
4 . 1  per ki l ogram ( kg )  of green tea l eaf . I n  cal cu l ati ng margi nal 
val ue products i n  th i s  study , the pri ce used wa s Shs 2 . 7/ kg of green 
l eaf that was prevai l i ng duri ng the period of survey .  Compari sons 
of the two gros s/net returns · are made purel y on what woul d have 
been , if the pr i ce was say Shs 4 . 1 / kg .  
27 . 
28 . 
Average Var i abl e  Expenses Per Farm Per Year : 
Type 
Tool s ,  operati ng costs 
Part-ti me 1 abor 
Total Var . Exp . 
Net return . to 
Pri ceb 
Shs .. 2 . 7 
Shs 4 .  1 
l a nd , fami ly 1 abor , 
Tota l Costs 
Shs . 392 
Shs . 40 
Shs . 432 
and management 
Net Return 
Shs 1 233 . 6  
Shs 2097 . 3  
2"34 
N 
w u, 
APPENDI X  B 
ESTIMATED RETURNS AND EXPENSES PER ACRE OF IMPROVED MA I Z E  
I tem 
REVENUE 
Ma i ze 
VAR IABLE EXPENSES 
Seed 
Su l phi te Anlnonia  
Tri pl e Super Phosphate (TSP ) 
I nsecti c i de 
Tool s 
Pack i ng Bags  
Tota 1 Var i a bl e 
Expenses 
Net return to l and , l abor , 
capi ta l a nd management 
Net return to l abor 
Net return per Manday 
Net return to l a nd ,  capi tal and 
ma nagement 
Net return to ca pi tal  
Net return to l and and management 
Descript i on Uni t Quanti ty 
kg 81 0 
Hybri d kg 1 0  
bag 0 . 8  
bag 0 . 4  
kg 4 
each 9 
Mandays 7 1  
. 1 0  ( 365 . 6 ) 
Pri ces Amount 
(shs) (shs) 
1 . 7 5  1 4 1 7 .  50 
1 1  1 1 0 . 00 
93 74 . 40 
1 06 42 . 40 
9 . 7  38 . 80 
1 0 . 00 
1 0  90 . 00 
365 . 6  
1 051 . 90 
1 0  7 1 0 . 00 
1 4 . 80 
34 1 . 90 
36 . 56 
305 . 34 
Sources : Survey by author . Marketi ng Devel opment Bureau , Agricul tural Pri ce Revi ew Annex I 
( Des-es-Sal aam : Mi ni stry of Agri cul ture , 1 982 ) . 
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